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Description 

The present invention relates to a series of new oligopeptides, which hav renin-inhibitory and, hence, 
hypotensive activities, and which are thus of particular value in the treatment of hypertension induced by 

5 failures in the renin-angiotensin system of the mammalian, especially human, body. The invention also 
relates to the preparation of such compounds and to their use in such treatment. The oligopeptides of the 
present invention include in their peptide chain a unit derived from the amino acid commonly known as 
cyclostatine, whose formal name is (3S, 4S)-4-amino-5-cyclohexyl-3-hydroxypentanoic acid and which is 
also sometimes referred to as "ACHPA", or from an analogue thereof. 

io There is considerable evidence that reduction of elevated blood pressure reduces the risks of morbidity 
and mortality. Elevated blood pressure (hypertension) can be caused by a variety of factors and a large 
number of drugs is available for the treatment of hypertension, the drug of choice being dictated in large 
measure by the cause of the hypertension. 

One of the factors known to play a role in the onset of hypertension in the mammalian body is an 

?5 oligopeptide known as angiotensin II. Angiotensin I is a polypeptide formed by the action of renin upon a 
plasma protein, and this is converted to angiotensin II by the action of ACE (angiotensin converting 
enzyme). Angiotensin II causes constriction of the arterioles and can produce hypertension. Hypertension of 
this type can be reduced by reducing the plasma concentration of angiotensin f or II, which, in turn, can be 
achieved by inhibiting the activity of renin. The number of available drugs having this type of inhibitory 

20 activity is very limited, and, to date, no such drug is commercially available. 

A variety of peptide derivatives having this type of activity is known. Those prior art compounds 
believed to be closest to the compounds of the present invention, in that they are based upon the rather 
uncommon amino acid statine and analogues thereof, are disclosed in EP-A 155 809, EP-A 184 855 and 
EP-A 186 977. Various other prior art discloses other polypeptides having renin-inhibitory activities, but 

25 which have some other amino acid unit in place of the cyclostatine unit, which is one of the critical features 
of the compounds of the present invention, for example US Patent No. 4 698 329 and EP-A 228 192. 

We have now discovered a series of peptide derivatives having a very marked ability to inhibit the 
activity of renin, which ability is believed to be significantly better than that of the prior art compounds. 

Certain of the compounds of the invention resemble certain of those disclosed in EP-A 155 809, 

30 although this European Patent Publication also discloses many other compounds which are not relevant to 
the present invention. However, the compounds of the present invention differ from those of EP-A 155 809 
primarily in the nature of the groups at the nitrogen terminal end and at the carboxy terminal end of the 
oligopeptide chain. The compounds of the present invention differ from those of EP-A 184 855 primarily in 
the nature of the groups at the nitrogen terminal end of the oligopeptide chain. The compounds of the 

35 present invention differ from those of EP-A 186 977 primarily in the nature of the group at the nitrogen 
terminal end and also to some extent in the nature of the group at the carboxy terminal end of the 
oligopeptide chain. The compounds of the present invention differ from those of EP-A 228 192 in the nature 
of other units in the polypeptide chain. 

The compounds of the present invention have, in general, a higher inhibitory activity against renin, 

40 much improved absorption when administered by the oral route, lower toxicity, better and stronger enzyme 
specificity and better water solubility than the compounds of the prior art. These advantages suggest that 
the compounds of the present invention will be of outstanding value in the treatment of disorders in the 
mammalian body arising from an imbalance in the level of renin in the blood. In particular, it is well known 
that the oral route is the preferred route of administration for drugs, particularly where (as with the drugs 

45 with which the present invention is concerned) drugs are intended for self-administration by the patient, 
generally over a long period of time. However, a serious disadvantage common to almost all of the known 
renin-inhibitory oligopeptides, including most of those mentioned in the previous paragraph, is that, in 
practice, it is necessary to administer them by parenteral routes, e.g. by injection, as suppositories or even 
by inhalation. This applies even in those cases where the compounds have been suggested for oral use, 

so since it has subsequently been found that except for those of EP-A 228 192, they either are insufficiently 
stable to enzymes, e.g. esterases, present in the digestive system or are inadequately absorbed from the 
stomach and/or intestines or both. Of cours , the poor stability is expected with oligop ptides, as the 
mammalian digestive system is sp cifically designed to break down compounds of that type. Consequently, 
ven if the compounds can be administered orally, such high doses ar nec ssary in order to mak up for 

55 poor absorption and/or losses caused by digestion as to mak oral administration impractical. 
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The compounds of the present invention are thus those compounds of formula (I): 



/ \ 



70 



75 



R2 

I 

CH 2 



CH 2 



I I 

• • 

\ / 



CH 2 



R4 



/ 



R 1 -C-A-CH-C-NH-CH-C-NH-CH-CH-CH 2 -C-N 

jl II II I II \ 

0 0 O OH O R 5 



(I) 



wherein: 

R 1 represents a 4-phenyl-1-piperazinyl, N-methyl-N-benzylamino, morpholino, N-methyl-N-cyclohex- 
20 ylaminomethyl, N-methyl-N-benzylaminomethyi, N-isopropy»-N-benzylaminomethyl, benzylaminomethyl, 4- 
phenyl-1-piperazinylmethyl, diethylaminomethyl, N-methyl-N-butylaminomethyl, N-methyl-N- 
phenylaminomethyl, morpholinomethyl, 3-morpholinopropyl, 4-<4-fluorophenyl)-1-piperazinylmethyl, 4-(4- 
chlorophenyl)-1-piperazinylmethyl, 4-(4-methoxyphenyl)-1-pipera2inylmethyl l N-methyl-N- 

phenethylaminomethyl, diisobutylaminomethyl or 4-(4-chtorobenzhydryl>-l-pipera2inylmethyl group; 
25 R 2 represents a naphthyl group; 

R 3 represents a thienyl, isoxazolyl, thiazolyl, imidazolyl or isopropyl group; 

R* represents a 2-morpholinoethyl. propyl, butyl, isobutyl, pentyl, isopentyl, 2-methylbutyl, hexyl, 3-(2-oxo- 

1-pyrrolidinyl)propyl or 1-morpholinomethyl-2-methylbutyl group; 

R 5 represents a hydrogen atom or a Ci - C« alkyl group; and 
30 A represents a group of formula -NH- or -(ChfeV. in which n represents 1 or 2, 

WITH THE PROVISO THAT when R 1 represents a benzylaminomethyl group, R 3 represents a thienyl, 

isoxazolyl or thiazolyl group, 

and pharmaceutically acceptable salts thereof. 

The invention also provides the use for the manufacture of a medicament for the treatment or 
35 prophylaxis of angiotensin-induced hypertension in a mammal, which may be human or non-human, of a 

compound of formula (I) or a pharmaceutically acceptable salt thereof. 

The invention also provides a composition for the treatment of angiotensin-induced hypertension in a 

mammal, which may be human or non-human, which comprises a compound of formula (I) or a 

pharmaceutically acceptable salt thereof in admixture with a pharmaceutically acceptable carrier or diluent. 
40 The compounds of the invention may be prepared by reacting together two compounds, one having a 

t rminal carboxy group or reactive derivative thereof and the other having a terminal amino group or 

reactive derivative thereof, under conditions conventional for peptide synthesis, said two compounds 

corresponding to the fragments derivable by cleavage of any one of the peptide bonds marked a, 0 and y 

in the following formula (I) and. where A is a group -NH-, between that group and the adjacent carboxy 
45 group: 



50 
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5 

R2 

I 

10 CH 2 

I^-C-A-CH-C-a 
II II 

o o 

15 

(in which R 1 - R 5 and A are as defined above). 

Where R 5 represents an alkyl group containing from 1 to 8 carbon atoms, this may be a straight or 
branched chain alkyl group and examples include the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 

20 butyl, t-butyl, pentyl, isopentyl, neopentyl, sec-pentyl, t-pentyl, hexyl, isohexyl, 2-methylbutyl, 1 ,2-dimethyl- 
butyl, heptyl and octyl groups. R 5 more preferably represents a C* - Ce alkyl group, e.g. a butyl, isobutyl, 
pentyl, isopentyl or hexyl group. However, R 5 most preferably represents a hydrogen atom. 
The more preferred group which may be represented by R 2 is the 1-naphthyl group. 
The more preferred groups which may be represented by R 3 include the 2-thienyl, 5-isoxa2olyl, 4- 

25 thiazolyl 5-imidazolyl and isopropyl groups. 

R s preferably represents a hydrogen atom or a propyl group, more preferably a hydrogen atom. 
The compounds of the invention contain at least three asymmetric carbon atoms, that is to say the 
carbon atom to which the group represented by R 2 CH2 is attached, that to which the group represented by 
R 3 CH2 is attached and that to which the cyclohexylmethyl group is attached, and can, depending upon the 

30 values of the various substituent groups defined above, also contain other asymmetric carbon atoms. 
Accordingly, a variety of optical isomers are possible. The present invention envisages both the individual 
isolated isomers as well as mixtures (e.g. racemates) thereof. However, we particularly prefer those isomers 
in which: the carbon atom to which the group represented by R 2 CH2 is attached is in the S-configu ration; 
the carbon atom to which the group represented by R 3 CH 2 is attached is in the S-configuration; the carbon 

35 atom to which the cyclohexylmethyl group is attached is in the S-configuration. More preferred are those 
compounds in which the carbon atom to which the cyclohexylmethyl group is attached is in the S- 
configuration and the carbon atom to which the group represented by R 3 CH 2 is attached is in the S- 
configuration, and still more preferred are those compounds in which all three of the carbon atoms referred 
to above are in the S-configuration. Where optically active starting materials are employed to produce the 

40 compounds of the invention and/or stereo-specific routes are employed, it may be possible to produce 
individual isomers of the compounds of the invention. In other cases, mixtures of various isomers may be 
produced and, in such a case, these mixtures may be used as such or the individual isomers may be 
isolated by well-known techniques. 

The compounds of the invention contain basic nitrogen atoms and, depending upon the value of certain 

45 of the substituents, may also contain free carboxy groups. Accordingly, the compounds of the invention will 
normally form acid addition salts and may, where they contain at least one carboxy group, also form salts 
with cations. The nature of the acid or cation employed to form such a salt is not critical to the invention, 
except where the compounds of the invention are intended for therapeutic use, in which case the resulting 
salt must be pharmaceutically acceptable which, as is well-known to those skilled in the art, means that the 

so salt must not have an increased toxicity or substantially increased toxicity or a reduced activity or 
substantially reduced activity, as compared with the free compound of formula (I). However, where the 
compounds of the invention ar intended for non-therap utic use, e.g. as intermediates, ven this limitation 
need not apply. 

Examples of acids which can b employed to form acid addition salts includ : mineral acids, such as 
55 hydrochloric acid, sulphuric acid and phosphoric acid; organic carboxylic acids, such as oxalic acid, mal ic 
acid, succinic acid and citric acid; and organic sulphonic acids, such as methan su I phonic acid, ben- 
zenesulphonic acid and fHoluenesulphonic acid. The compounds may also form salts with: alkali and 
alkaline earth metals, such as sodium, potassium, calcium and magn sium; and organic bases, such as 



R3 

I 

CH 2 



/ \ 

* • 

I I 

• ♦ 

\ / 

I 

CH 2 



(I) 



R4 



•NH-CH-C-P-NH-CH-CH-CH 2 -C-y-N 



OH 



/ 

I 

\ 



5 



EP 0 274 259 B1 



dicyclohexylamine. 

Examples of specific compounds of the invention are given in the following formulae (1-1) to (1-8), in 
which the substituents are as defined in the corresponding one of Tables 1 to 6 (i.e. Table 1 relates to 
formula (1-1), Table 2 relates to formula (I-2) and so on]. The compounds of the invention are hereinafter, 
where appropriate, identified by the numbers appended to them in these Tables. In the Tables, the following 
abbreviations are used: 



p. . 

DU 


butyl 


iBu 


isobutyl 


DZ 


benzyl 


DZny 


benzhydry! 


tt 


ethyl 


MX 


hexyl 


CrtX 


cyclohexyl 


1—:-) 


imidazolyl 


Isox 


isoxazolyi 


Me 


methyl 


Mor 


morpholino 


Np 


naphthyl 


Ph 


phenyl 


Piz 


piperazinyl 


Pn 


pentyl 


iPn 


isopentyl 


Pr 


propyl 


iPr 


isopropyl 


Pyrd 


pyrrolidinyl 


Thi 


thienyl 


Thiz 


thiazolyl 



♦ • • 

/ \ / \ / \ 



I -II I II 

• # • • • 

\ / \ / , \ / (1-1) 

• • R 3 • 

I I I 

CH 2 CH 2 CH 2 

i III 
R L -C- (CH 2 ) n -CH-C-NH-CH-C-NH-CH-CH-CH 2 -C-NH-R 4 
II II II I II 

0 0 0 OH 0 
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TABLE 1 



Cpd No. 


R 1 


R 3 


R* 


n 


1-40 


Mor 


4-Thiz 


2-MorEt 


1 


1*60 


Mor 


4- 1 SOX 


2-MorEt 


1 


1-66 


Mor 


5-lmid 


2-MorEt 




1-85 


4-Ph-1-Pi2 


5-lmid 


2-MorEt 


1 


1-86 


4-Ph-1-Piz 


4-Thiz 


2-MorEt 


1 


1-88 


4-Ph-1-Ptz 


5- 1 sox 


2-MorEt 




1-101 


Bz(Me)N- 


4-Thiz 


2-MorEt 




1-102 


Mor 


4-Thiz 


3-(2-oxo-1-Pyrd)Pr 




1-108 


Bz(Me)N- 


5-lsox 


2-MorEt 


1 


1-109 


Bz(Me)N- 


5-lsox 


3-(2-oxo-1-Pyrd)Pr 


1 


1-110 


Mor 


2-Thi 


3-(2-oxo-1-Pyrd)Pr 


1 


1-111 


Mor 


2-Thi 


2-MorEt 


1 


1-115 


Mor 


iPr 


2-MorEt 




1-117 


Bz(Me)N- 


iPr 


2-MorEt 


1 


1 -1 OR 


Mrtr 

Mor 


IrT 






1-131 


Mor 


*4-Thiz 


2-MeBu 




1-132 


Mor 


4-Thiz 


iPn 




1-135 


Bz(Me)N- 


4-Thiz 


2-MeBu 




1-136 


4-Ph-1-Piz 


4-Thiz 


2-MeBu 




1-138 


Mor 


5-lsox 


2-MeBu 




1-140 


Bz(Me)N- 


5-lsox 


2-MeBu 




1-142 


Mor 


4-Thiz 


2-MorEt 


2 


1-143 


Mor 


4-Thiz 


3-(2-oxo-1-Pyrd)Pr 


2 


1-146 


Bz(Me)N- 


4-Thiz 


2-MorEt 


2 
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TABLE 2 



Cpd No. 


R' a 


R3 


R* 


n 


2-1 


Mor 


4-Thiz 


2-MorEt 




2-3 


Bz(Me)N- 


4-Thiz 


2-MorEt 




2-4 


4-Ph-1-Piz 


4-Thi2 


2-MorEt 




2-5 


Mor 


4-Thiz 


3-(2-oxo-1-Pyrd)Pr 




2-6 


Mor 


5-lsox 


3-(2-oxo-1-Pyrd)Pr 




2-7 


Mor 


5-lsox 


2-MorEt 




2-8 


Bz(Me)N- 


iPr 


2-MorEt 




2-9 


Mor 


4-Thiz 


2-MeBu 




2-11 


Bz(Me)N- 


4-Thiz 


2-MeBu 





TABLE 4 



Cpd. 

No. R 1 R 3 R 4 



4 


-15 


(Et 2 N)Me 


4 


-Thiz 


2 


-MorEt 


4 


-16 


[Bu (Me) N] Me 


4 


-Thiz 


2 


-MorEt 


4 


-20 


[Bu (Me) N] Me 


5 


-Isox 


2 


-MorEt 


4 


-27 


[Me ( cHx) N] Me 


4 


-Thiz 


2 


-MorEt 


4 


-28 


[Me(Ph)N]Me 


4 


-Thiz 


2 


-MorEt 


4 


-30 


[Me (Bz) N] Me 


4 


-Thiz 


2 


-MorEt 


4 


-32 


[Me(2-PhEt)N]Me 


4-Thiz 


2 


-MorEt 


4 


-45 


MorMe 


5 


- Imid 


2 


-MorEt 


4 


-55 


MorMe 


4 


-Thiz 


2 


-MorEt 


4 


-74 


MorMe 


5 


-Isox 


2 


-MorEt 
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table? 4 (cont) 



Cpd. 
No. 



4-79 

4-101 

4-104 

4-110 

4-112 

4-114 

4-115 

4-116 

4-130 
4-131 
4-166 
4-167 
4-171 
4-172 

4-179 
4-191 
4-192 
4-193 
4-194 
4-195 
4-196 
4-197 
4-198 
4-199 
4-200 
4-201 



MorMe 

3-MorPr 

3-MorPr 



[4- (4-FPh) - 
-l-Piz]Me 
[4- (4-FPh) - 
-l-Piz]Me 
[4- (4-MeOPh) - 
-l-Piz}Me 
(BzNH)Me 
Me (cHx)NMe 
Me (£Hx) NMe 
Me (Bz) NMe 



2 


-Thi 


2 


-MorEt 


4 


-Thiz 


2 


-MorEC 


5 


-Isox 


2 


-MorEt 


4 


-Thiz 


2 


-MorEt 


5 


-Isox 


2 


-MorEt 



5-I90X 
4 -Thiz 

4 -Thiz 

4- Thiz 

5- Isox 
2 -Thi 
2-Thi 



(4-Ph-l-Piz)Me 2-Thi 
[4- (4-FPh) - 
-l-Piz]Me 



MorMe 
MorMe 
MorMe 

Me (£Hx) NMe 
Me (£Hx) NMe 
Me(Ph)NMe 
Me(Ph)NMe 
Me (Bz) NMe 
Me (Bz) NMe 
Me (Bu) NMe 
Me ( Bu ) NMe 



2-Thi 
4-Thiz 
iPr 
iPr 
iPr 
iPr 
iPr 
iPr 
iPr 
iPr 
iPr 
iPr 



[Me ( 2 - PhEt ) N] Me iPr 



2 -MorEt 

2 -MorEt 

2 -MorEt 
2 - MorEt 
2 -MorEt 
2 -MorEt 
2 -MorEt 
2 -MorEt 

2 - MorEt 

3- (2-oxo-l- 
3- (2-oxo-l- 
2 -MorEt 

2 - MorEt 

3- (2-oxo-l- 
3- (2-oxo-l- 
2 -MorEt 

2 - MorEt 

3- (2-oxo-l- 
3- (2-oxo-l- 
2 -MorEt 

2 -MorEt 



Pyrd) Pr 
Pyrd) Pr 



Pyrd) Pr 
Pyrd) Pr 



Pyrd) Pr 
Pyrd) Pr 
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TABLE 4 (conf) 



Cpd. 



No. 


R 1 


R 


R 






4-204 


[4- (4-FPh) - 
-l-Piz]Me 


iPr 


2-MorEt 






4-207 


Me (Bz) NMe 


5-Imid 


2-MorEt 






4-208 


Me (Bz) NMe 


5 - Imid 


3- (2-oxo- 


1- 


Pyrd) Pr 


4-209 


Me ( cHx) NMe 


5-Imid 


3- (2-oxo- 


1- 


Pyrd) Pr 


4-210 


Me(£Hx)NMe 


5 -Imid 


2-MorEt 






4-211 


(4-Ph-l-Piz)Me 


5 -Imid 


2-MorEt 






4-212 


(4-Ph-l-Piz)Me 


5-Imid 


3- (2-oxo- 


1- 


Pyrd) Pr 


4-214 


iBu 2 NMe 


4-Thiz 


2-MorEt 






4-216 


iPr (Bz)NMe 


5- Isox 


2-MorEt 






4-217 


Me (Bz) NMe 


5- Isox 


2-MorEt 






4-218 


[4- (4-CJBzhy) - 
-l-Piz]Me 


4-Thiz 


2-MorEt 






4-219 


iPr (Bz)NMe 


4-Thiz 


2-MorEt 






4-220 


[4- (4-C«Ph) - 
-l-Piz]Me 


4-Thiz 


2-MorEt 






4-237 


Me(£Hx)NMe 


5 -Isox 


3- (2-oxo- 


1- 


Pyrd) Pr 


4-238 


Me (Bz) NMe 


5 - Isox 


3- (2-oxo- 


1- 


Pyrd) Pr 


4-240 


(4-Ph-l-Piz)Me 


5 -Isox 


3- (2-oxo- 


1- 


Pyrd) Pr 


4-241 


MorMe 


5 -Isox 


2-MeBu 






4-242 


(4-Ph-l-Piz)Me 


5- Isox 


2-MeBu 






4-243 


Me (£Hx) NMe 


5 -Isox 


2-MeBu 






4-244 


Me (Bz) NMe 


5 - Isox 


2-MeBu 






4-245 


Me (Bz) NMe 


4-Thiz 


2-MeBu 






4-246 


Me (cHx) NMe 


4-Thiz 


2-MeBu 






4-247 


(4-Ph-l-Piz)Me 


4-Thiz 


2-MeBu 






4-24S 


MorMe 


4-Thiz 


2-MeBu 






4-250 


MorMe 


4-Thiz 


iBu 






4-253 


MorMe 


iPr 


2-MeBu 






4-254 


MorMe 


5-Imid 


2-MeBu 
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TABLE 4 (cont) 



Cpd. 

NO. R 1 R 3 R 



4- 


255 


Me(cHx) NMe 


5 - Imid 


2-MeBu 


4- 


258 


MorMe 


4-Thiz 


Pr 


4- 


260 


MorMe 


4-Thiz 


Bu 


4- 


262 


MorMe 


4-Thiz 


Pn 


4- 


263 


MorMe 


4-Thiz 


iPn 


4- 


265 


MorMe 


4-Thiz 


Hx 


4- 


272 


MorMe 


5 - Isox 


Pr 


4- 


273 


MorMe 


5 - Isox 


iBu 


4- 


274 


MorMe 


5 - Xsox 


Pn 


4- 


276 


MorMe 


5 - Imid 


Pr 


4- 


277 


MorMe 


5 - Imid 


iBu 


4- 


278 


MorMe 


5 - Imid 


Pn 


4- 


279 


MorMe 


5 - Imid 


iPn 


4- 


280 


MorMe 


5 - Imid 


Hx 


4- 


282 


MorMe 


2 -Thi 


Hx 


4- 


290 




*t 1 ii J. 


n r 

Iri 


4- 


291 


Me (Bz) NMe 


4-Thiz 


iBu 


4- 


292 


Me (Bz) NMe 


4-Thiz 


jLPn 


4- 


294 


Me(Ph)NMe 


4-Thiz 


iPn 


4- 


295 


Me(Ph)NMe 


2 -Thi 


Pn 


4- 


297 


Me (cHx) NMe 


4-Thiz 


Bu 


4- 


298 


Me(£Hx)NMe 


4-Thiz 


Hx 


4- 


299 


Me (£Hx) NMe 


5-Imid 


Pn 


4- 


300 


Me (Bz) NMe 


5 -Imid 


2-MeBu 


4- 


301 


Me (Bz) NMe 


5 -Imid 


Hx 


4- 


303 


Me (Bz)NMe 


iPr 


Hx 


4- 


304 


Me (Bz)NMe 


iPr 


2-MeBu 
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TABLE 7 



Cpd. No. 


R 1 


R 2 


R 3 


R 4 ' 


7-1 


MorMe 


1-Np 


4-Thi2 


iBu 


7-2 


MorMe 


1-Np 


4-Thiz 


Pn 


7-4 


MorMe 


1-Np 


5-lsox 


Bu 



Also preferred are the pharmaceutical^ acceptable salts of the above compounds, especially the 
hydrochlorides. 

Of the compounds listed above, the lollowing compounds are preferred, that is to say Compounds No. 
1-40, 1-86, 1-101, 1-108, 1-131, 1-146, 4-15, 4-16. 4-27, 4-28, 4-30, 4-45, 4-55, 4-79, 4-101, 4-115, 4-116, 4- 
131, 4-179, 4-191, 4-192, 4-193, 4-194, 4-195, 4-196, 4-197, 4-198, 4-199, 4-201, 4-208, 4-214, 4-217, 4- 
218, 4-219, 4-237, 4-238, 4-241, 4-244, 4-248, 4-250, 4-258. 4-260, 4-262, 4-263, 4-265, 4-298, 4-300 and 4- 
304, of which the following are most preferred: 
1-40. N-{N-[3-Morpholinocarbonyl-2-(1-naphthylmeth^ 

pholinoethyl)amide, especially N-{N-[(2R)-3-morpholinocarbonyl-2-(1-naphthylmethyl)propionyl]-3-(4- 
thiazolyl)-DL-alanyl}-cyclostatin-(2-morpholinoethyl)amide and N-{N-[(2R)-3-morpholinocarbonyl-2-(1-naph- 
thylmethyl)propionyl]-3-(4-thia2olyl)-L-alanyl}-cyclostatin-(2-morpholinoethyl)amide; 
1-101. N-{N-[3-(N-Benzyl-N-methylcarba 

cyclostatin-(2-morpholinoethyl)amide. especially N-{N-[(2R)-3-(N-ben2yl-N-methylcarbamoyl)-2-(1-naphthyl- 

methyl)propionyl]-3-(4-thia2olyl)-L-alanyl}-cyclostatin-(2-morpholinoethyl)amide; 

1-108. N-{N-[3-(N-Ben2yl-N-methy^ 

cyclostatin-(2-morpholinoethyl)amide. especially N-{N-[(2R)-3-(N-ben2yl-N-methylcarbamoyl)-2-(1-naphthyl- 
methyl)propionyl]-3-(5-isoxa2olyl)-L-alanyl}-cyclostatin-(2-morpholinoethyl)amide; 

1- 131. N-{N-[3-Morpholinocarbonyl-2-(1-naphthylmethyl)propionyl]-3-(4-thia2olyl)-alanyl^ 
methylbutyl)amide, especially N-{N-[(2R)-3-morpholinocarbonyl-2-(1-naphthylmethyl)propionyl]-3-(4- 
thia20lyl)-L-alanyl}-cyclostatin-[(S)-2-methylbutyl]amide; 

4-27. N-{N-[f^(N-Cyclohexyl-N-methyte 

(2-morpholinoethyl)amide, especially N-{N-[N-(N-cyclohexyl-N-m^ 

3- (4-thiazolyl)-L-alanyl}-cyclostatin-(2-morpholinoethyl)amide; 

4- 28. N-{N-[N-(N-Methylanilinoacety!)-3-0^^ 

pholinoethyl)amide, especially N-{N-[N-(N-methylanilinoacetyl)-3-(1-naphthyl)-L-alanyl]-3-(4-thia2olyl^ 

anyl}-cyclostatin-(2-morpholinoethyl)amide; 

4-194. N-{N-[N-(N-Cyclohexyl-N-meth^ 

pyrrolidinyl)propyl]amide. especially N-{N-[N-(N-cyclohexyl-N-methylaminoacetyl)-3-(1-naphthyl)-L-alanyl]- 

L-leucyl}-cyclostatin-[3-(2-oxo-1-pyrrolidinyl)propyl]amide; 

4-208. N-{N-[N-(N-Benzyl-N-methylam 

[3-(2-oxo-1-pyrrolidinyl)propyl]amide; 

4-217. N-{N-[N-(N-Ben2yl-N-methylamin^ 

morpholinoethyl)amide; 

4-218. N-[N-{N44-(4-Chloroben2h 

cyclostatin-(2-morpholinoethyl)amide, especially N-[N-{N-[4-(4-chloroben2hydryl)-1-pipera2inylacetylh3-(1- 

naphthyl)-L-a!anyl}-3-(4-thiazoW 

4-219. N-{N-{N-(N-Ben2yl-N-isopropy^ 

(2-morpholinoethyl)amide, especially N-{N-[N-(N-benzyl-N-isopropy laminoacety l)-3-{1 -naphthyl)-L-alany l]-3- 

(4-thiazolyl)-L-alanyl}-cyclostatin-(2-morpholinoethyl)amide; 

4-237. N-{N-[N-(N-Cyclohexy^N-me^ 

cyclostatin-{3-(2-oxo-1-pyrrolidinyl)propyl]amide; 

4-238. N-{N-[^(^Benzyi-N-methylaminoacetylh^^ 

(2-oxo-1 -pyrrolidinyl)propyl]amide; 

4-241. N-{N-[N-Morpholinoacetyl-3-<1-naphth^ 

amide; 

4-248. N-{N-[N-Morpbolinoac ty»-3-(1-naphthyl)-alanylJ-3-(4-thia2olyl)-alanyl}-cyclostatin-(2-methylbutyl)- 
amide, especially N-{N-[N-morpholinoacetyl-3-(1-naphthylK^^ 

2- methylbutyl]amide; 

4-250. N-{N-[N-Morpholinoacety»-3-(1 -naphthyl>-alanyl>3-(4-thia20lyl)-alanyl}-cyclostatin-isobutylamide; 
4-258. N-{N-[N-Mof pholinoac tyl-3-(1 -naphthyl)-alanylh3-(4-thiazoly l)-alanyl}-cyclostatin-propy lamide; 
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4-260. N-{N-[N-Morpholinoacetyl-3-(1^ 
4-262. N-{N-[N-Morpholinoacetyl-3-(1^ 
4-263. N-{N^N-Morpholinoacetyl-3-(1-^ 

4-265. N-{N-[N-Morpholinoacetyl-3-(1 -naphthyl)-alanylh3^4-thia20lyl)-alanyl}-cycloslatin-hexylamicle, espe- 

5 cially N-{N^N-moroholinoaceryl-3-(l-naph^ 

and the pharmaceutical^ acceptable salts of the above compounds, especially the hydrochlorides. 

The compounds of the present invention are oligopeptides and may, therefore, be prepared, as is well 
known in the art by reacting together the component amino acids in any appropriate order, by reacting 
together two or more lower oligopeptides (again, if necessary, in an appropriate order) or by reacting one or 

70 more component amino acids with one or more lower oligopeptides (again, if necessary, in an appropriate 
order). However, provided that the correct sequence of amino acid residues in the oligopeptide of formula 
(I) is achieved, there is no particular restriction upon the order in which these reactions are carried out. In 
general terms, the compounds of the invention may be prepared by reacting together compounds of 
formulae: 

R2 
I 

CH 2 

20 I (IV) 

R 1 -C-A-CH-C-OH 

II II 
O 0 



25 



30 



35 



40 



45 



50 



or a reactive derivative thereof, 



R3 
I 

CH2 

I- (V) 
NH 2 -CH-C-0H 



or a reactive derivative thereof, 



/ \ 

• • 

I I 
\ / 

(VI) 

I 

CH 2 

I 

NH2 " CH- CH- CH 2 - C - OH 

I II 
OH 0 



55 
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or a reactive derivative thereof, and 



R4 

5 / 

H-N (VII) 

\s 

10 

or a reactive derivative thereof (in the above formulae R 2 - R 5 and A are as defined above and R r 
represents any of the groups represented by R 1 or an active group), and, where R 1 ' represents said active 
group, converting it to any one of the groups represented by R 1 ; 

or by reacting a peptide compound derivable by reaction of some of said compounds of formulae (IV), (V), 
/s (VI) or (VII) or said reactive derivatives with the remainder of said compounds or said reactive derivative(s) 
or with a peptide compound or compounds derivable by reaction of said remainder or reactive derivative(s) 
thereof, the reaction (s) being in an order corresponding to the order of the residues derived from said 
compounds of formulae (IV), (V), (VI) and (VII) in said compound of formula (I). Also, where A represents a 
group of formula -NH-, the compound of formula (IV) may, if desired, be replaced by the two compounds of 
20 formulae (IVa) and (IVb): 



R 1 -C-OH (IVa) 

25 II 

0 

and 

30 



R2 

35 I 



40 



CH 2 

I (IVb) 
H 2 N-CH-C-OH 

II 
0 



(in which R 1 and R 2 are as defined above). 

If required, the resulting compound of formula (I) may be subjected to any one or more of various 
optional reactions, for example salification. 
45 In specific embodiments of the process of the present invention, the compounds of the invention may 
be prepared by any of the following Reaction Schemes A, B, C, D and E. 



so 



55 
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Reaction Scheme A 

R 2a R 3a 
I I 
CH CH 2 

la ' ' 

R — C— A — CH— C— NH-CH— C— OH 

II II II 

0 0 0 

(VIII) 

+ 




I / Step A1 
HoM-CH-CH -CH ? -C-n; 

OH 0 
(IX) 

R 2a R 3a 

I I T 

CH 2 CH 2 CH 2 R U 

la 1 1 1 / 

R'-C-A-CH-C-NH-CH-C-NH-CH-CH-CH ? -C-r 

II II II I II \ 0 5 

0 0 0 OH 0 fi 




jstep A2 



(la) 



R 2 R 3 

CH2 CH 2 CH 2 / 

R^C-A-CH-C-HH -CH-C-NH-CH-CH— CH 7 -C-K 

!i II !1 I II \ c 

0 0 0 OH 0 R 

(I) 
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10 



25 



30 



35 



40 



45 



50 



Reaction Scheme 8 




R 2a R 3a 

I I 
CH 2 CH 2 CH 2 R U 

R 1a -C-A-CH-C-OH + H 2 N -CH-C -M H — CH -CH-C^-C-N.^ 



II II II I II \ fl 5 

0 0 0 OH 0 

(X) (XI) 

JiffiJL. (Ia) Step B2^ (I) 



55 
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Reaction Scheme C 



R 



2a 



J a 




CH 2 CH ? CH, 

R la -C-A-CH-C-0H O-CH-C-NH-CH-CH -CH.-C 

II II 2 II I 

0 0 0 



(X) 



OH 
(XII) 



0 



t 



Step CI 



»1a 



R 2a 


R 3a 


1 

CH 2 


1 

CH2 
1 




CH 2 



R - C-A-CH - C-MH-CH — C — NH — CH -CH-CH»-C-0H 



II 
0 



II 



II 



2 



0 0 
(XIII) 

Step C2 



II 



OH 0 



+ H-N< / (XIV) 
X R 5 



(la) 



Step C3 



(I 
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Reaction Scheme 0 



,3 a 



CH 2 




CH2 



/ 



,2a 



CH 2 



NH^-CH-C — NH-CH-CH -CHo-C ' 



+ R^- N h~CH-C-C 



OH 



(XI) 



'R5 



Step 01 



II 
0 

(XV) 



.2a 



,3a 



CH2 




CH 2 



CH 2 

R 1] -NH-CH - C-NH-CH- C-NH-CH -CH-CH--C 

II II I II 

0 0 OH 0 

(XVI) 



— N 



X R 5 



Step 02 



■h R 1a -C00H (XVII) 



(la) 



Step 0 3 



(I) 
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Reaction Scheme £ 



70 



75 



20 



25 



30 



35 



R 2a R 3a 

I I 

CH 2 CH 2 

n « I 

R -HH-CH-C-NH-CH - C 

II II 

0 0 



(XVI) 
Step El 

,3a 




CH 2 



>fca 



HH-CH-CH-CH.-C-HC 
0 H 



I 

OH 



R 1 -COOH (XVIII) 



R 2a 

I 

CH 2 



I 

CH 2 




CH 2 



a 



R 12 -C-NH-CH-C-NH-CH-C-NH-CH-CH -CH 7 -C-N< / 

II II II I II \ 



0 

(XIX) 
Step E 2 



OH 



13 



+ H- N 



ixxi 



40 



45 



50 



R 2a R 3a 

I I 
CH 2 CH 2 




CH 2 



R^-C-HH-CH-C-HH-CH— C-NH-CH-CH -CH,-C-H X 
II II II I II X 0 5 



0 



Step E 3 



OH 
(lb) 



ID 



In the abov formula , R\ R* R 3 , R*, R 5 and A are as defined above; R 1a , R 2a . R 3 * and R 4 * may 
r present any of th groups d fined for R\ R 2 , R 3 and R*. respectiv ly, but in which any groups which may 
55 undesirably participate in the respective r actions have been protected; R' b repres nts an N-methyl-N- 
cyclohexylaminomethyl. N-m thyl-N-benzylaminomethyl, N-isopropyl-N-benzylaminom thyl, berv 
zylaminomethyl, 4-phenyl-1-piperazinylmethyl, di thylaminomethyl, N-methyl-N-butylaminomethyl, N-meth- 
yl-N-ph nylamin methyl, morpholinomethyl. 3-morpholinopropyl, 4-(4-fluorophenyl)-l-piperazinylmethyl, 4- 
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(4-chlorophenyl)-1-pip8ra2inylmethyl, 4-(4-methoxyphenyl)-i-piperazinylmethyl, N-methyl-N- 

phenethylaminomethyl, diisobutylaminomethyl or 4-(4-chlorotenzhydryl)-1-piperazinylmethyl group; 

In these reactions, the free acids and amides shown may, if desired or if required by the particular 
reaction chosen, be replaced by an appropriate active derivative, as described in more detail hereafter. 

5 There is no particular restriction on the nature of the protecting group which may be represented by 
R 1a , R 4 ° and R 11 , and any such group commonly used in the field of amino acid chemistry may equally be 
employed here. For example, suitable amino-protecting groups include: carbonate residues, especially 
aralkyloxycarbonyl groups, such as the benzyloxycarbonyl and p-methoxybenzyloxycarbonyl groups, alkox- 
ycarbonyl groups, such as the t-butoxycarbonyl group, and other carbonate residues, such as the 9- 

/o fluorenylmethyloxycarbonyl groups. Examples of imino-protecting groups include the 2,4-dinitrophenyl 
group. 

The principal reactions in Reaction Schemes A, B, C, D and E are standard condensation reactions of 
the type conventionally used in peptide synthesis and they may be carried out according to any of the well 
known techniques employed in peptide synthesis, for example by the azide method, the active ester 
rs method, the mixed acid anhydride method, the carbodiimide method or the condensation method. The 
reactive derivatives employed in these reactions are those reactive derivatives conventionally employed in 
such methods. Certain of these methods are described in more detail below. 

Azide Method 

20 

First, the carboxylic acid of formula (VIII) (Reaction Scheme A), (X) (Reaction Scheme B or C), (XIII) 
(Reaction Scheme C), (XV) (Reaction Scheme D), (XVII) (Reaction Scheme D) or (XVIII) (Reaction Scheme 
E), as such, or, more usually, in the form of its corresponding alkyl ester, is treated with hydrazine in an 
inert solvent, to give the corresponding acid hydrazide. The nature of the solvent employed is not critical 

25 and any solvent commonly employed in this type of reaction may equally be employed here; however, we 
generally find it convenient to use a polar solvent, especially a fatty acid amide, such as dimethylfor- 
mamide. Also, the reaction temperature is not critical and the reaction will take place over a wide range of 
temperatures; we generally find it convenient to carry out the reaction at about ambient temperature. The 
resulting hydrazide is then reacted with a nitrite, to convert it into an azide, after which the azide is reacted 

30 with the amine of formula (IX) (Reaction Scheme A), (XI) (Reaction Scheme B or D), (XII) (Reaction Scheme 
C), (XIV) (Reaction Scheme C) or (XVI) (Reaction Scheme D or E). 

Examples of nitrites which may be employed include: alkali metal nitrites, such as sodium nitrite; and 
alkyl nitrites, such as isoamyl nitrite. 

The reaction of the acid hydrazide with the nitrite and the subsequent reaction of the resulting azide 

as with the amine of formula (IX) (Reaction Scheme A), (XI) (Reaction Scheme B or D), (XII) (Reaction Scheme 
C), (XIV) (Reaction Scheme C) or (XVI) (Reaction Scheme D or E) are commonly carried out in the same 
reaction solution, without intermediate isolation of the azide. Both reactions are preferably carried out in the 
presence of an inert solvent. The nature of the solvent is not critical, provided that it does not interfere with 
the reaction. Suitable solvents include, for example: amides, such as dimethylformamide or 

40 dimethylacetamide; sulphoxides, such as dimethyl sulphoxide; and pyrrolidones, such as N-methylpyr- 
rolidone. Although there is no criticality as to the reaction temperature, the reaction with the nitrite is 
preferably effected at a relatively low temperature, e.g. from -50 *C to 0*C, whilst the reaction of the azide 
with the amine is preferably effected at a temperature of from -10 *C to + 10 *C. The time required for each 
of these reactions will vary, depending upon the nature of the reagents and the reaction temperature, but a 

45 period of from 5 minutes to t hour and a period of from 10 hours to 5 days will normally suffice for the 
reaction with the nitrite and the reaction of the azide with the amine, respectively. 

Active Ester Method 

so In this method, the carboxylic acid of formula (VIII) (Reaction Scheme A), (X) (Reaction Scheme B or 
C), (XIII) (Reaction Scheme C), (XV) (Reaction Scheme D), (XVII) (Reaction Scheme D) or (XVIII) (Reaction 
Sen me E) is first converted to an activ st r by reacting it with a suitable reagent for producing activ 
esters, after which this active ester is reacted with th amine of formula (IX) (Reaction Scheme A), (XI) 
(Reaction Scheme B or D), (XII) (Reaction Scheme C), (XIV) (Reaction Scheme C) or (XVI) (Reaction 

55 Sen me D or E). 

Formation of th active ster is pr f rably effected by reacting th carboxylic acid of formula (VIII), (X), 
(XIII), (XV), (XVII) or (XVIII) with, for exampl , an N-hydroxyimide compound, such as N-hydroxysuc- 
cinimide. 1-hydr xybenzotriazole or N-hydroxy-5-n rbornene-2,3-dicarboximide. The reaction to form the 
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active ester is preferably effected in the presence of a condensing agent, such as dicyclohexylcarbodiimide 
or carbonyldiimidazole. 

The reaction to form the active ester is pref rably effected in the pr senc of an inert solvent, the 
nature of which is not critical, provided that it has no adverse effect upon the reaction. Suitable solvents 
include, for example: halogenated hydrocarbons, preferably halogenated aliphatic hydrocarbons, such as 
methylene chloride or chloroform; ethers, such as diethyl ether or tetrahydrofuran; and amides, such as 
dimethylformamide or dimethylacetamide. 

The reaction temperature may vary over a wide range, for example from -10 "C to room temperature. 
The time required for the reaction may also vary widely, depending upon the nature of the reagents and 
upon the reaction temperature, but a period of from 30 minutes to 10 hours will normally suffice. 

Reaction of this active ester with the amine of formula (IX) (Reaction Scheme A), (XI) (Reaction Scheme 
B or D), (XII) (Reaction Scheme C), (XIV) (Reaction Scheme C) or (XVI) (Reaction Scheme D or E) may be 
carried out with or without intermediate isolation of the active ester. Reaction of the active ester with the 
amine is preferably effected in the presence of an inert solvent, examples of which are as given for the 
preparation of the active ester itself. The temperature required for the reaction is not particularly critical and, 
for this reason, we normally prefer to carry out the reaction at about ambient temperature. The time 
required for the reaction will vary widely, but a period of from 30 minutes to 10 hours will normally suffice. 

Mixed Acid Anhydride Method 

In this method, the carboxylic acid of formula (VIII) (Reaction Scheme A), (X) (Reaction Scheme B or 
C), (XIII) (Reaction Scheme C), (XV) (Reaction Scheme D). (XVII) (Reaction Scheme D) or (XVIII) (Reaction 
Scheme E) is first converted to a mixed acid anhydride, and this is then reacted with the amine of formula 
(IX) (Reaction Scheme A), (XI) (Reaction Scheme B or D), (XII) (Reaction Scheme C), (XIV) (Reaction 
Scheme C) or (XVI) (Reaction Scheme D or E). 

Preparation of the mixed acid anhydride is effected by reacting the acid of formula (VIII), (X), (XIII), 
(XV), (XVII) or (XVIII) with a suitable reagent, preferably in the presence of an inert solvent. Suitable 
reagents include: lower alkyl haloformates, such as ethyl chloroformate or isobutyl chloroformate; and di- 
(lower alkyl) cyanophosphonates, such as diethyl cyanophosphonate. Examples of suitable inert solvents 
include the amides and ethers referred to in relation to the active ester method. 

This reaction is preferably effected in the presence of an organic amine, such as triethylamine or N- 
methylmorpholine. The reaction temperature may vary over a wide range, for example from -10 *C to room 
temperature. The period required for the reaction will also vary widely, depending upon such factors as the 
nature of the reagents and the reaction temperature, but a period of from 30 minutes to 5 hours will 
normally suffice. 

Reaction of the resulting mixed acid anhydride with the amine of formula (IX), (XI), (XII), (XIV) or (XVI) is 
preferably effected in the presence of an inert solvent, the nature of which is not critical, provided that it 
does not interfere with the reaction. Suitable solvents include the amides and ethers hereinbefore 
exemplified in relation to the active ester method. The reaction will take place over a wide range of 
t mperatures, but we generally find it convenient to carry out the reaction at a temperature of from 0*C to 
about ambient temperature. The time required for the reaction will vary, depending upon many factors, such 
as the nature of the reagents and the reaction temperature, but a period of from 1 hour to 24 hours will 
normally suffice. 

Condensation Method 

In this method, the carboxylic acid of formula (VIII) (Reaction Scheme A). (X) (Reaction Scheme B or 
C), (XIII) (Reaction Scheme C). (XV) (Reaction Scheme D). (XVII) (Reaction Scheme D) or (XVIII) (Reaction 
Scheme E) is directly reacted with the amine of formula (IX) (Reaction Scheme A) f (XI) (Reaction Scheme B 
or D). (XII) (Reaction Scheme C). (XIV) (Reaction Scheme C) or (XVI) (Reaction Scheme D or E). Such a 
reaction is preferably effected in the presence of a condensing agent, such as dicyclohexylcarbodiimide or 
carbqnyldiimidazole. Otherwise, the reaction conditions and solvents are similar to thos already described 
in r lation to the active ester m thod. 

The above reactions ar the r actions inv Ived in Steps A1.B1.C1. C2, D1, D2 and E1 of R action 
Schem s A, B, C, D and E. The oth r reactions involv d are as follows. 
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Step C1 

tn Reaction Scheme C, Step C1, the reaction involves the reaction of an acid of formula (X) with an 
amine of formula (XII), as described generally above, followed by hydrolysis to remove the group 
s represented by R 10 . The hydrolysis reaction may be carried out as described in relation to the removal of 
carboxy protecting groups hereafter. 

Step D2 

70 In Reaction Scheme D, Step D2, the amino-protecting group R 11 is first removed, before subjecting the 
resulting compound to reaction with an acid of formula (XVII), as described generally above. Removal of the 
amino-protecting group may take place as described hereafter in relation to the removal of protecting 
groups generally. 

;s Step E2 

In this step, the compound of formula (XIX), prepared as in Step Et, is reacted with a compound of 
formula (XX): 



20 



Rl3 

/ 

H-N (XX) 



25 ^ R 14 



(in which R 13 and R 14 are as defined above), to give a compound of formula (lb). The reaction is preferably 
carried out by treating the compound (XIX) with the amine of formula (XX) in an inert solvent, the nature of 

30 which is not critical, provided that it has no adverse effect on the reaction. Suitable solvents are as 
described above in relation to the peptide-forming reaction of acids and amines in the active ester reaction. 

The reaction is preferably carried out in the presence of a base, the nature of which is not critical to the 
reaction. Suitable bases include, for example: alkali metal carbonates and bicarbonates, such as sodium 
carbonate, potassium carbonate or sodium bicarbonate; and organic amines, such as triethylamine or N- 

35 methylmorpholine. 

The reaction will take place over a wide range of temperatures, and the precise temperature chosen is 
not critical to the invention. However, we generally find it convenient to carry out the reaction at a 
temperature in the range from -30 - C to +100*C (more preferably from 0 # C to 50 *C). The time required 
for this reaction will vary, depending upon the nature of the reagents and the reaction temperature, but a 
40 period of from 30 minutes to 2 days will normally suffice. 

Protecting Reactive Groups 

Where the reagents employed in any of the above reactions, that is to say the carboxylic acids of 
45 formulae (VIII), (X), (XV), (XVII) and (XVIII) or the amines of formulae (IX), (XI), (XII), (XIV), (XVI) and (XX) or 
their reactive derivatives, contain active groups (e.g. amino, carboxy or imino groups including e.g. the 
imino group in the imidazolyl moiety of histidine) which are not intended to take part in peptide bond 
formation but which might interfere with the above reactions or undesirably participate in them, it is 
desirable that these groups should be protected before the reaction to form the peptide linkage and then, 
so after that reaction, that the protected groups should be deprotected. 

There is no particular limitation on the nature of the protecting group employed and such groups are 
well-known in peptide chemistry. For example, suitabl amino-protecting groups include: carbonat resi- 
dues, such as the benzyloxycarbonyl, p-m thoxybenzyloxycarbonyl, t-butoxycarbonyl and 9-fluorenyl- 
methyloxycarbonyl groups. Suitable carboxy-protecting groups include the low r alkyl groups, .g. the 
55 m thyl, ethyl, propyl or t-butyl groups, and aralkyl groups, such as th benzyl group. Examples of imino- 
protecting groups include the 2,4-dinitrophenyl group. 

The protecting groups may be inserted and then r moved by conventional methods. For xampie, 
wher the amino-prot cting group is a t-butoxycarbonyl group or th carboxy-protecting group is a t-butyl 
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group, this group may be removed by treatment with an acid (e.g. hydrochloric acid, hydrofluoric acid, 
trifluoroacetic acid or boron trifluoride, preferably in the form of a complex, e.g. the diethyl etherate), 
optionally in the presence of a cation scaveng r (e.g. anisol or thioanisole). Such a reaction is pr ferably 
effected in an inert solvent. The nature of the solvent is not critical, provided that it has no adverse effect on 
the reaction, and examples of suitable solvents include: ethers, such as dioxane; lower alcohols, such as 
methanol; and amides, such as dimethylformamide. The reaction will take place over a wide range of 
temperatures, and the precise temperature chosen is not critical; we generally find it convenient to carry out 
the reaction at, for example, a temperature of from 0*C to 30'C. The time required for the reaction may 
vary widely, depending upon many factors, notably the nature of the reagents and the reaction temperature; 
however, a period of from 20 minutes to 1 hour will normally suffice. 

When the amino or imino group is protected by an aralkyloxycarbonyl group or other carbonate residue 
and when the carboxy group is protected by an aralkyl group, the protecting group can be removed by 
catalytic reduction of the protected compound in the presence of hydrogen (for example under a hydrogen 
pressure of from atmospheric to 10 atmospheres) and in the presence of a suitable hydrogenation catalyst, 
for example palladium-on-carbon or palladium black. The reaction is preferably effected in the presence of 
an inert solvent, the nature of which is not critical, provided that it has no adverse effect on the reaction, and 
examples of suitable solvents include: lower alcohols, such as methanol or ethanol; and ethers, such as 
tetrahydrofuran. We generally find it convenient to carry out the reaction at about ambient temperature, 
although this is not critical. The time required for the reaction may vary widely, but a period of from 30 
minutes to 8 hours will normally suffice. 

When the carboxy group is protected by a lower alkyl group, the protecting group may be removed by 
reacting the protected compound with an alkali (e.g. an alkali metal compound, preferably hydroxide, such 
as sodium hydroxide or potassium hydroxide). The reaction is preferably effected in a solvent, the nature of 
which is not critical, provided that it has no adverse effect on the reaction. An aqueous solvent, such as 
aqueous methanol or aqueous ethanol is normally preferred. The reaction will take place over a wide range 
of temperatures, e.g. from 0 to 30 *C. The time required for the reaction may vary widely, but a period of 
from 30 minutes to 5 hours will normally suffice. 

Where the imino nitrogen atom in the imidazole moiety of a histidine residue is protected by a 2,4- 
dinitrophenyl, this may be removed by treating the protected compound with 2-mercaptoethanoi. The 
reaction temperature is not critical, and we generally find it convenient to carry out the reaction at about 
ambient temperature. 

Conversion Reactions 

If desired, certain groups in the compound of formula (I) prepared as described above may be 
converted to certain other groups by appropriate reactions well-known in the field of peptide synthesis. For 
xample, if desired, any acyl group within the resulting compound of formula (I) may be converted to any 
other acyl group; the reactions and reaction conditions involved in such conversions are well known in the 
art. 

After completion of any of the above reactions or of the final such reaction, the desired compound may 
be isolated from the reaction mixture by conventional means. For example, one suitable recovery procedure 
comprises: if necessary, neutralizing the reaction mixture; removing the insoluble residue, if any, by 
filtration; and then distilling off the solvent to give the desired compound. If necessary, this compound may 
b further purified by such conventional means as recrystaJlization. reprecipitation or the various chromatog- 
raphy techniques, such as column chromatography or preparative thin layer chromatography. 

Preparation of Starting Materials 

The starting material of formula (IX) (Reaction Scheme A) may be prepared, for example, by protecting 
the amino group of cyclostatine or an analogue thereof, which is a compound of formula; 
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H 2 N-CH-CH-CH 2 -C-OH 

I II 
OH 0 



15 

by conventional means, reacting the resulting protected compound with an amine of formula: 



20 



H-N 



R 4a 



R5 



(XXa) 



25 

by a procedure similar to that described above in relation to Step C2 or E2, and then removing the 
protecting group. The cyclostatine or analogue thereof may be prepared by the method of J. Boger et al. [J. 
Med. Chem., 28, 1779 (1985)]. 

Also, in Reaction Scheme C, certain of the starting materials of formula (XII) are known compounds, or 
30 they may be prepared, for example, as described by R. P. Ahlqist [Prog. Drug Res., 20. E. Junker, Ed., 
Birkhauser Verlag (1976)]. 

Certain of the other starting materials employed in Reaction Schemes A - E, described above, may be 
prepared as illustrated in the following Reaction Schemes F - J. 

Thus, alanine derivatives having an aromatic heterocyclic group as a substituent at the 3-position can 
35 easily be prepared by the reactions shown in Reaction Scheme F: 
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Reaction Scheme F 

5 



70 
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AcN 



15 



COOR 



C + R 3b -CH 2 X -*!>I1 



COOR 15 



(XXII) 



20 



(XXIj 



25 



R 3b CH 



2 



COOR 



30 



35 



15 R 30 

Step F2 CH, 

" I 

H 3 tl — CH— COOH 

H IXXIIII ixxivi 



\/ 

c 

A cM ^ COOR 15 



In the above formulae, Ac represents an acetyl group (although this can, rf desired, be replaced by 
40 another amino-protecting group, e.g. as illustrated above); R 3b represents an aromatic heterocyclic group 
(as included in the groups defined above for R 3 ); X represents a halogen atom (preferably a bromine atom); 
and R 1S represents a lower alkyl group or other carboxy-protecting group removable by treatment with an 
acid (preferably an ethyl group). 

In Step F1 of this reaction scheme, the compound of formula (XXI) is first treated with a base 
45 (preferably an alkali metal hydride, such as sodium hydride) and is then reacted with a substituted methyl 
halide, preferably bromide, of formula (XXII), to give the compound of formula (XXIII). This is then reacted, 
in Step F2, with an acid (which may be a mineral acid or an organic acid, preferably hydrochloric acid), to 
give the alanine derivative of formula (XXIV). 

Certain of the starting materials of formula (X) (Reaction Schemes B and C) can be prepared as 
so illustrated in Reaction Schemes G, H and I: 



55 
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Reaction Scheme G 



R 2a CH 2 -x' + CH 2 (C00R 10 ) 2 Step G1 

(XXV) (XXVI) 



R 2a CH 2 CH (C00R 10 ) 2 Step 62 

(XXVII) +R la .C0.(CH 2 ) n -X n (XXVIIaT 

R 2a 
I 

la _r— (ru.\ _ r /rnno10i_ Step G3 



R -C-(CH 2 L- C(C00R 10 ) 7 
II L 
0 

(XXVIII) 

R 2a 

I 

CH2 

la I 
R — C— (CHoL -CH-COOH 

II 
0 

(Xa) 
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Reaction Scheme H 



R 2a -CH0 + R 10 00C-(CH 2 ) n -CH 2 -C00R 10 ilfLiL 
(XXIX) (XXX) 

I 

CH 

m 11 m Step H2 

R 10 OOC-(CH2) n -C-COOR 10 - 

ixxxr ] 



R 2a 



CH 

0 




R 2a 



Step H3 fc CH 
0 (XXXII) 0 (XXXIII) 



R 2a 

I 

CHn 

Step til* i c I 

— : _ R lc -C-(CH 2 ) n -CH-C00H 

II 

0 (Xb) 
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Reaction Scheme I 
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I 
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In the above formulae, R 1a , R 2 *, R 10 and n are as defined above; R 1c repr sents a heterocyclic group or 
a group of formula (II), 
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(ID 



70 

in which R 6 and R 7 are the same or different and each represents a hydrogen atom, a Ci - C$ atkyl group, 
an aryl group, an aralkyl group or a C3 - Cb cycioaikyl group; X 1 and X" each represents a halogen atom, 
for example the fluorine, chlorine, bromine or iodine atoms. 
The reactions may be carried out as follows: 

15 

Reaction Scheme G, Step G1 

In this reaction, a substituted methyl halide of formula (XXV) is reacted with a malonic acid ester of 
formula (XXVI). This reaction may be carried out, for example, by the method described in Organic 
20 Synthesis Coll., 3. 705. 

Step G2 

In this step, the mono-substituted matonic acid ester of formula (XXVII) obtained as described in Step 
25 G1 is reacted with a halide of formula (XXVIIa), to give the corresponding di-substituted malonic acid ester 
of formula (XXVIII), for example by the same method as in Step G1. 

Step G3 

30 In this step, the di-substituted malonic acid ester of formula (XXVIII) is subjected to hydrolysis and 
decarboxylation, to give the desired compound of formula (Xa). This reaction may be carried out by 
conventional means well known in this art. 

Reaction Scheme H. Step H1 

35 

This reaction scheme prepares a compound of formula (X) in which R 1 represents a heterocyclic group 
or a group of formula (II), i.e. the group defined as R 1c . In the first step of this reaction, an aldehyde of 
formula (XXIX) is reacted with a glutaric acid diester or adipic acid diester of formula (XXX), to give the 
compound of formula (XXXI). 

40 

Step H2 

In this step, the compound of formula (XXXI) is subjected to hydrolysis by conventional means to 
remove the protecting group R 10 and is then heated in the presence of acetic anhydride, to afford the acid 
45 anhydride of formula (XXXII). 

Step H3 

The anhydride of formula (XXXII) is reacted with an amine of formula R 1c H. to cause ring opening and 
so give the compound of formula (XXXIII). 

Step H4 

Finally, the compound of formula (XXXIII) is subjected to catalytic hydrogenation, which may take plac 
55 under atmosph ric pressure in th presence of a suitable catalyst e.g. palladium-on-carbon or platinum 
black, to giv the d sired compound of formula (Xb). 
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Reaction Scheme I Step 11 

In this reaction scheme, there is prepared a compound of formula (X) in which R 1 represents a methyl 
group substituted by a heterocyclic group or substituted by a group of formula (II), as defin d above, i.e. a 
5 group of formula R 1c -CH 2 - (in which R 1c is as defined above). 

In the first step of this reaction scheme, the compound of formula (XXXIV) is reacted with an oxidizing 
agent to give the epoxide of formula (XXXV). The oxidation is preferably effected with an organic peracid, 
such as 3-chloroperbenzoic acid. 

The starting material of formula (XXXIV) may be prepared by reacting a propionic acid ester of formula 
/o R 2a CH 2 CH 2 COOR 10 (in which R 2a and R 10 are as defined above) with an alkenyl halide of formula 
CH 2 = CH-(CH 2 ) n -Y (in which n is as defined above and Y represents a halogen atom, e.g. as defined for 
X'). Suitable alkenyl halides include, for example, allyl chloride or allyl bromide. The reaction is preferably 
effected in the presence of a metallic base, such as lithium diisopropylamide, butyllithium, metallic sodium 
or sodium hydride. 

is 

Step 12 

In this step, the epoxide of formula (XXXV) is reacted with an amine of formula R ,C H, to give the 
compound of formula (XXXVI). The reaction may take place under conditions similar to those employed in 
20 Step E2, except that, in this case, the presence of a base is not necessary. 

Step 13 

In this step, the compound of formula (XXXVI) is oxidized, using an oxidizing agent such as a sulphur 
25 trioxide/pyridine complex, pyridinium chlorochromate or pyridinium dichromate, to give the compound of 
formula (XXXVII). 

Step 14 

30 Finally, if necessary, the carboxy-protecting group R 10 is removed from the compound of formula 
(XXXVII), to give the compound of formula (Xc). 

The compounds prepared in Reaction Schemes G, H and I are mixtures of isomers and, if desired, 
these may be used as such in the subsequent reactions (e.g. those of Reaction Schemes A - F), or the 
individual isomers can be separated and recovered using conventional techniques, for example, the various 
35 chromatography techniques, such as column chromatography, prior to use in the subsequent reactions. 

However, if desired, the compounds of formula (X) can be synthesised stereospecifically, using the 
methods shown in Reaction Scheme J: 
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Reaction Scheme J 
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In the above formula, R 1e . R 2 *, R<°. X', X" and n are as defin d abov ; and R' 6 repr s nts a phenyl 
group or a substituted ph nyl group, having at I ast one substituent s I cted from substitu nts (a): 
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Substituents (a) : 

Ci ■ Ce alkyl groups, Ci - C* alkoxy groups, Ci - C 7 aliphatic carboxylic acyl groups, Ci - C 7 aliphatic 
carboxylic acyloxy groups, aromatic carboxylic acyl groups, aromatic carboxylic acyloxy groups, Ci - C 7 
aliphatic carboxylic acylamino groups, aromatic carboxylic acylamino groups, heterocyclic-carbonyl groups, 
provided that any such heterocyclic-carbonyl substituent is not itself substituted by a substituted 
heterocyclic or heterocyclic-carbonyl group, arylalkenoyl groups in which the alkenoyl part is C 3 - C 7 , 
haioalkyl groups (such as the trifluoromethyl group), halogen atoms, nitro groups, cyano groups, amino 
groups, Ci - C< alkylamino groups, dialkylamino groups in which each alkyl part is Ci - Ci, alkylcarbamoyl 
groups in which the alkyl part is Ci • C<, dialkylcarbamoyl groups in which each alkyl part is Ci - C*. 
alkoxycarbonyloxy groups in which the alkoxy part is Ci - C*. heterocyclic groups, provided that any such 
heterocyclic substituent is not itself substituted by a substituted heterocyclic or heterocyclic-carbonyl group, 
carboxy groups and esters and amides of said carboxy groups, the aromatic parts of said aromatic acyl, 
acyloxy and acylamino groups being C6 - Ci o carbocyclic aryl groups which are unsubstituted or have at 
least one substituent selected from Ci - C 4 alkyl groups, Ci - C* alkoxy groups and halogen atoms; 

or a Ci - C6 alkyl group, e.g. a straight or branched chain alkyl group, for example the methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, isopentyl, neopentyl, sec-pentyl, t-pentyl, hexyl, 
isohexyl, isohexyl, 2-methylbutyl and 1,2-dimethylbutyl group. 

Step J1 

In this step, the compound of formula (XXXVIII) is treated with a base (especially a base containing an 
alkali metal, such as butyllithium), to afford an alkali metal salt, which is then reacted with the halogen 
compound of formula (XXXIX) to give the compound of formula (XL). 

Step J2 

The compound of formula (XL) is converted to an alkali metal salt by reaction with a metal-containing 
base (e.g. lithium diisopropylamide), and is then reacted stereospecifically with the compound of formula 
(XLI), to give the compound of formula (XLII). 

Step J3 

In this step, the compound of formula (XLII) is subjected to catalytic hydrogenation (e.g. hydrogenation 
in the presence of a palladium-on-carbon catalyst) or to hydrolysis to remove the protecting group R 10 and 
give the compound of formula (XLIII). 

Step J4 

The compound of formula (XLIII) is reacted with an amine of formula R 1c H, in the presence of a 
condensing agent (e.g., diethyl cyanophosphonate and triethylamine), to give the compound of formula 
(XLIV). 

Step J5 

Finally, this compound of formula (XLIV) is subjected to hydrolysis under conventional conditions to 
give the compound of formula (Xd). 

INHIBITION OF RENIN ACTIVITY 

The ability of various compounds of the invention to inhibit the activity of renin was determined 
according to the following m thod, which follows essentially the procedure of Kokubu et al. [Hypertension, 
5, 191 - 197(1983)]. 

Specifically, each test compound was dissolved in 60% v/v aqueous thanol. Human renin activity in 
the presence and absence of each compound was measured using sheep angiotensinogen. The total 
volume of 1 ml of assay mixtur contained 0.1 mole/litre phosphate buffer (pH 7.3), human renin (equivalent 
to 0.5 ng angiotensin I per ml per minute), sheep angiotensinogen ( quivalent to 200 ng angiotensin I), 1 x 
10~ 6 M of the test compound. 6% v/v ethanol and angiotensinas inhibitors (10 mmol /litre sodium 
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ethylenediamin tetraacetate and 3.4 mmole/litre 8-hydroxyquinoline). The mixture was allowed to react for 
10 minutes at 37 *C, and then the reaction was stopped by placing the reaction tube in a boiling water bath 
for 5 minutes. The mixtur was then centrifuged and the supernatant (0.05 - 0.1 ml) was used to assay 
remaining angiotensin I. 

An identical experiment was carried out, as a control, except that the test compound was omitted. From 
the values obtained were calculated the % inhibition of renin activity achieved by each test compound. The 
results are shown in the following Table 9, in which the compounds of the invention are identified by the 
numbers of the Examples given hereafter in which are described their preparation. The values given are the 
mean of 3 or 4 experiments. 



TABLE 9 



Compound of 
Example No. 


Inhibitory Activity (%) 


2 


91.2 


3 


92.2 


7 


96.3 


17 


96.7 


29 


97.4 


34 


97.7 


41 


98.1 


42 


98.6 


43 


98.6 


44 


98.0 


45 


98.2 


46 


98.4 


47 


98.6 


48 


98.3 


49 


98.3 


50 


96.0 


51 


98.0 



As can be seen from the results in the Table above, the compounds of the present invention have a 
substantial inhibitory effect on the activity of human renin and are thus useful for the diagnosis and therapy 
of renin/angiotensin-induced hypertension in humans and other animals. Furthermore, we have found from 
biliary excretion and blood plasma experiments that the compounds are well absorbed from the digestive 
tract upon oral administration and this has been supported by tests in marmosets. Moreover, the 
compounds of the invention are readily soluble in water. Furthermore, in animal tests using mice and rats, 
the compounds of the present invention have demonstrated a lower toxicity than do the prior art 
compounds. All of these results indicate that the compounds of the invention will be of considerable 
therapeutic value and that, unlike related compounds proposed previously, they may be administered, in 
practice, by the oral route, as well as by the more conventional parenteral route. 

The compounds of the invention may be formulated in conventional dosage forms, normally in 
admixture with a pharmaceutical carrier or diluent. For oral administration, the compounds can be 
formulated, for example, as tablets, capsules, granules, powders or syrups. For parenteral administration, 
they may be formulated as injections in a suitable liquid or as suppositories. The dosage will vary, 
depending upon the age, symptoms and body weight of the patient as well as upon the desired end result; 
however, we would normaJly anticipate administering a dose of from 0.01 mg to 100 mg/kg body weight per 
day, which may be administered as a single dose or in divided doses. 

The invention is further illustrated by the following non-limiting Examples. Preparation of certain of the 
starting mat rials employed in these Exampi s is illustrated by the subsequent Pr parations. Th biological 
activiti s of c rtain f the compounds of the invention are th n illustrated in th subsequ nt Experiments. In 
th Examples and Preparations, values of optical rotation wer measured using th sodium D-line, i.e. all 
are [a] D . Also, where an Rf value is given in these Examples and Pr parations in relation to a product, it was 
det rmined by thin layer chromatography on silica gel, using a 10 : 1 by volume mixture of methylene 
chloride and methanol as the developing solvent, unl ss otherwise specified. 
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EXAMPLE 1 

N-{N-[(2R)-3-Morpholinocarbonyl2-n^ 
morpholinoethyl)amide 

1 (a) N-[N-(t-Butoxycarbonyl)-3-(4-thia^ 

0.16 ml (1.05 mmole) of diethyl cyanophosphonate (95%, i.e. of a purity about 95%) and 0.44 ml (3.15 
mmole) of triethylamine were added to a solution of 261 mg (0.96 mmole) of N-(t-butoxycarbonyl)-3-(4- 
thiazolyl)-L-alanine and 384 mg (0.96 mmole) of cyclostatin-(2-morpholinoethyl)amide dihydrochloride 
(prepared as described in Preparation 9(b)] dissolved in 10 ml of anhydrous tetrahydrofuran under an 
atmosphere of nitrogen, whilst ice-cooling. The reaction mixture was then stirred at the same temperature 
for 2 hours. At the end of this time, the solvent was removed by distillation under reduced pressure, and the 
residue was purified by thin layer chromatography on a silica gel plate (developing solvent: a 10 : 1 by 
volume mixture of chloroform and methanol), to afford 450 mg (81%) of the title compound as white 
crystals, melting at 73 - 75 * C. 
Mass Spectrum m/e: 582 (M + + 1 ). 

1(b) N-{N-[(2R)-3-MorpholincK:arbonyl-2-(1-naphthylmethyl)propionyl]-3-(4-thia20lyl)-L-alanyl}-cyclostatin-(2- 
morpholino9thyl)amide 

A solution of 310 mg (0.53 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanyl]-cyclostatin-(2- 
morpholinoethyl)amide [prepared as described in Example 1(a) above] in 5 ml of a 4N solution of hydrogen 
chloride in dioxane was stirred at room temperature for 30 minutes, after which the solvent was removed by 
distillation under reduced pressure. The residue was dried thoroughly, after which it was suspended in 10 
ml of anhydrous tetrahydrofuran. 192 mg (0.59 mmole) of (2R)-3-morpholinocarbonyl-2-(1-naphthylmethyl)- 
propionic acid (prepared as described in Preparation 4) were then added to the resulting solution. 0.09 ml 
(0.59 mmole) of diethyl cyanophosphonate (95%) and 0.36 ml (2.58 mmole) of triethylamine were then 
added to this mixture, whilst ice-cooling and under an atmosphere of nitrogen, and the reaction mixture was 
stirred whilst continuing the ice-cooling for- 2 hours. At the end of this time, the solvent was removed by 
distillation under reduced pressure, and the residue was purified by thin layer chromatography on a silica 
gel plate (developing solvent: a 10 : 1 by volume mixture of chloroform and methanol), to afford 220 mg 
(52%) of the title compound, melting at 93 - 96 * C. 

Elemental analysis: 







Calculated for C42H58O7N6S 


•H 2 0: 








C, 


62.35%; 


H, 


7.47%; 


N, 


10.39%; 


S, 


3.96%. 


Found: 


C, 


62.33%; 


H, 


7.34%; 


N, 


10.09%; 


S, 


3.76%. 



EXAMPLE 2 

N-{N-[(2R)-3-Morpholinocaittt3nyl-2^ 
morpholinoethyl)amide 

2(a) N-[^t-Butoxycartx)nyl)-3^4-thi^ 

A solution of 314 mg (0.74 mmole) of N-(t-butoxycarbony1)-cyclostation-(2-morpholinoethyl)amide 
[prepared by a proc dure similar to that d scrib d in Pr parati n 9(a)] in 5 ml of a 4N solution f hydrog n 
chloride in dioxane was agitated at room temperatur for 30 minutes. At the nd of this time, the solv nt 
was removed by distillation und r reduced pr ssur . Diethyl ether was added to th r sidue, and then th 
solv nt was again r moved by distillation und r reduced pr ssure. The residue was dried thoroughly and 
suspended, together ith 200 mg (0.73 mmole) of N-(t-butoxycarbony1)-(4-thiazolyl>-DL-alanine. in 10 ml of 
anhydrous tetrahydrofuran, 0.13 ml (0.86 mmole) of diethyl cyanophosphonate (95%) and 0.34 ml (2.44 
mmole) of triethylamin were then added t this suspension, whilst ice-cooling and under an atmosph r of 
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nitrogen. The mixture was then stirred whilst continuing the ice-cooling for 2 hours. At the end of this time, 
th solvent was removed by distillation under reduced pressure, and the residue was purified by thin layer 
chromatography on a silica gel plat (developing solvent: a 10 : 1 by volum mixture of chloroform and 
methanol), to afford 404 mg (95%) of th title compound as white crystals, melting at 73 - 75 • C. 
5 Mass Spectrum m/e: 582 (M + + 1). 

Elemental analysis: 



w 



15 







Calculated for C28H47N5O&S 


•H 2 0: 








C, 


56.07%; 


H. 


8.23%; 


N, 


11.68%; 


S, 


5.34%. 


Found: 


C, 


56.31%; 


H f 


7.96%; 


N, 


11.41%; 


S, 


5.70%. 



2 ( b ) N-{N-[(2R)-3-Morpholinocarbonyl-2-(1^^ 
(2-morpholinoethyl)amide 



20 



25 



30 



A solution of 280 mg (0.48 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-DL-alanyl]-cyclostatin-(2- 
morpholinoethyl)amide [prepared as described in Example 2(a) above] dissolved in 5 ml of a 4N solution of 
hydrogen chloride in dioxane was stirred at room temperature for 30 minutes. At the end of this time, the 
solvent was removed by distillation under reduced pressure. The residue was dried thoroughly, after which 
it was suspended in 10 ml of anhydrous tetrahydrofuran. 173 mg (0.53 mmole) of (2R)-3-morpholinocar- 
bonyl-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 4) were then added to the 
resulting solution, after which 0.09 ml (0.59 mmole) of diethyl cyanophosphonate (95%) and 0.34 ml (2.44 
mmole) of triethylamine were added to the mixture, whilst ice-cooling and under an atmosphere of nitrogen. 
The reaction mixture was then stirred whilst continuing the ice-cooling for 2 hours. At the end of this time, 
the solvent was removed by distillation under reduced pressure, and the residue was purified by thin layer 
chromatography on a silica gel plate (developing solvent: a 10 : 1 by volume mixture of chloroform and 
methanol), to afford 175 mg (46%) of the title compound, melting at 92 - 95 * C. 

Elemental analysis: 



35 



40 







Calculated for C^HssN&O/S 


•H 2 0: 








C, 


62.35%; 


H. 


7.47%; 


N, 


10.39%; 


S, 


3.96%. 


Found: 


C, 


61.98%; 


H, 


7.25%; 


N, 


10.08%; 


S, 


3.77%. 



EXAMPLE 3 

N"W(2R)-3-Morpholinocarbonyl-2-(1-naph^ 
45 morpholinoethyl)amide 

3(a) N^N-(t-Butoxycait)ony))-3-^ 

5 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 0.125 g (0.29 mmole) 
50 of [^t-butoxycartwnylKyclostati [prepared as described in Preparation 9(a)] in 

5 ml of dioxane, whilst ice-cooling, and the mixture was then stirred at room temperature for 2 hours. At the 
end of this time, the reaction mixture was vaporated to dryn ss under reduced pr ssure. A solution of 89 
mg (0.348 mmole) of N-(t-butoxyc^rt>onyl)-3-(5-isoxa20lyl)-L-alanin (prepared as described in Preparation 
8) dissolved in 15 ml of dimethylformamide was then added to th resulting residue. 0.13 g (12.76 mmole) 
55 of triethylamine and 57 mg (0.348 mmol ) of diethyl cyanophosphonate (95%) were added to th mixtur , 
whilst stirring, and the mixture was aJlowed to react at room temperature for 21 hours. At the end of this 
tim , the solvent was removed by distillation under reduced pressure. Wat r was added to th residue, and 
th mixtur was extracted with methylene chloride. The extract was dried, and the solvent was r moved by 
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distillation under reduced pressure. The residue was purified by column chromatography through silica gel, 
using a 1 : 49 by volume mixture of methanol and methylene chloride as eluent, to afford 85 mg (51.8%) of 
the title compound as an oily substanc . 



3(b) N-{N-[(2R)-3*Morpholinocarbonyl'2-(l-naphthylmethyl)propionyl]-3-(5HSOxazolyl)-L-alanyl}-cyclostatin- 
(2-morpholinoethyl)amide 

A solution of 85 mg (0.15 mmole) of N-[N-(t-butoxy-carbonyl)-3-(5-isoxa201yl)-DL-alanyl]-cyclo statin-(2- 
morpholinoethyl)amide [prepared as described in Example 3(a) above] dissolved in 2 ml of a 4N solution of 
hydrogen chloride in dioxane was stirred at room temperature for 1 .5 hours, after which the reaction mixture 
was evaporated to dryness under reduced pressure. The residue was suspended in tetrahydrofuran, and 49 
mg (0.15 mmole) of (2R)-3-morpholtnocarbonyl-2-(1-naphthytmethyl)propionic acid (prepared as described 
in Preparation 4), 67 mg (0.66 mmole) of triethylamine and 29 mg (0.18 mmole) of diethyl 
cyanophosphonate (95%) were added, whilst stirring, to the resulting suspension. The mixture was then 
stirred at room temperature for 3 hours, after which it was allowed to stand for 4 days. The solvent was then 
removed by distillation under reduced pressure, and the residue was purified by preparative thin layer 
chromatography on a silica gel plate (developing solvent: 10% by volume methanol in methylene chloride), 
to afford 74 mg (61.7%) of the title compound, melting at 84 - 86 - C 

Elemental analysis: 



Calculated for C^H^NfeOs 


•H 2 0: 








C, 


63.70%: 


H, 


7.51%: 


N, 


10.61%. 


Found: 


C, 


63.75%; 


H, 


7.19%; 


N, 


10.41%. 



EXAMPLE 4 

N-{N-[(2R)-3-Morpholinocarbonyl-2-(1-naphthylm^ 
morpholinoethyl)amide 

4(a) N-[N-(t-Butoxycarbonyl)-3-(2-thienyl)-DL-alanyl]-cyclostatin-(2-morpholinoethyl)amide 

Following a procedure similar to that described in Example 2(a), 200 mg (0.74 mmole) of N-(t- 
butoxycarbonyl)-3-(2-thienyl)-DL-alanine (prepared by a procedure similar to that described in Preparation 
8) were reacted with 300 mg (0.74 mmole) of cyclostatin-(2-morpholinoethyl)amide dihydrochloride [pre- 
pared as described in Preparation 9(b)], to afford 310 mg of the title compound as a colourless amorphous 
substance. 



Elemental analysis: 



Calculated for C29H48N4O6S: 





C. 


59.97%; 


H, 


8.33%; 


N, 


9.65%; 


S, 


Found: 


c, 


59.50%; 


H t 


8.18% 


N, 


9.62%; 


s, 



4(b) N-{N-{(2R)-3-Morpholinocarbonyl-2-(1-naph^ 
morpholinoethyl)amide 

A procedure similar to that described in Example 2(b) was r p sted. except that 70 mg (0.12 mmole) of 
N^N-(t-butoxycarbonyl)-3-<2-tt^ {instead of th N-[N-(t- 

butoxycartxtfiyl)-3-(4-thiazolyl^ and prepared in a manner 

similar to that described in Pr paration 8} w re r acted with 40 mg (0.12 mmol ) of (2R)-3-morpholinocar- 
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bonyl-2-(1-naphthylmethyl)propionic acid, to afford 27 mg of the title compound as a colourless amorphous 
substance. 

Silica gel thin layer chromatography, Rf value 0.59. 
Elemental analysis: 



Calculated for C^HsgNsOS *2.5 H 2 0: 



Found: 



c, 


61.85%; 


H, 


7.73%; 


N, 


8.39%; 


S, 


c, 


61.74%; 


H f 


7.50%; 


N, 


8.18%; 


s, 



3.84%. 
3.62%. 



EXAMPLE 5 

N-{N-[(2R)-3-Morpholinocarbonyl-2-(1-naphm^^ 
amide 

Following a procedure similar to that described in Example 3(a), 344 mg (0.84 mmole) of N-(t- 
butoxycarbonyl)-N im -tosyl-L-histidine were reacted with 300 mg (0.70 mmole) of N-(t-butoxycarbonyl)- 
cycIostatin-(2-morpholinoethyl)arntde [prepared as described in Preparation 9(a)], to afford 240 mg of N-[N- 
(t-butoxycarbonyl)-N in, -tosyl-L-histidyl]-cyclostatin-(2-morpholinoethyl)amide as white crystals. 

Then, following a procedure similar to that described in Example 1(b), 220 mg (0.31 mmole) of the N- 
[N-(t-butoxycarbonyl)-N im -tosyl-L-histidyl]-cyclostatin-(2-morpholinoethyl)amide (prepared as described 
above) were allowed to react with 100 mg (0.31 mmole) of (2R)-3-morpholinocarbonyl-2-(l-naphthylmethyl>- 
propionic acid (prepared as described in Preparation 4) for 15 hours. At the end of this time, a solution of 
83 mg (0.61 mmole) of 1 -hydroxy benzotriazole in methanol was added, and the mixture was stirred at room 
temperature for 1 hour. The solvent was then removed by distillation under reduced pressure. The residue 
was purified by preparative thin layer chromatography on a silica gel plate (developing solvent: an 8 : 1 by 
volume mixture of methylene chloride and methanol), to afford 50 mg of the 2.5-hydrate of the title 
compound as white crystals, melting at 105 - 109* C. 



Elemental analysis: 



Calculated for C4 2 H 59 N 7 07 «2.5 H 2 0: 



Found: 



c. 


61.59%; 


H. 


7.88%; 


N, 


c. 


61.65%; 


H, 


7.65%; 


N, 



11.97%. 
11.73%. 



EXAMPLE 6 

N-{N4(2R)-3-Morpholinoraifronyl-2-(^ 
amide 

Following a procedure similar to that described in Example 1(b). 122 mg (0.373 mmole) of (2R)-3- 
morpholinocarbonyl-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 4) were 
reacted with 200 mg (0.370 mmole) of N-[N-(t-butoxyc*rtx^ 

amide [prepared by a procedure similar to that described in Example 1(a)], to afford 154 mg of the title 
compound as a pale yellow amorphous substanc . 
Silica g I thin layer chromatography, Rf value 0.44. 
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Elemental analysis: 



Calculated for C42H63N5O7 


• 2.5 H 2 0: 








C, 


64.18%; 


H, 


8.59%; 


N, 


8.91%. 


Found: 


c, 


63.82%; 


H, 


8.31%; 


N, 


8.81%. 



EXAMPLE 7 



N-{N-[(2R)-2-(1-Naphthylmethyl)-3-(4-phenyH^ 
cyclostatin-(2-morpolinoethyl)amide 

Following a procedure similar to that described in Example 2(b), 90 mg (0.22 mmole) of (2R)2-(1- 
naphthylmethyl)-3-(4-phenyl-1-pipera2inylcarbonyl)propionic acid (prepared by a procedure similar to that 
described in Preparation 10) were reacted with 130 mg (0.22 mmole) of N-[N-(t-butoxycarbonyl)-3-(4- 
thiazolyl)-DL-alanyl]-cyclostatin-(2-morpholinoethyl)amide [prepared as described in Example 2(a)], to afford 
103 mg of the monohydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.52. 

Elemental analysts: 



Calculated for C4 8 H 63 N 7 0eS .H 2 0: 





C. 


65.21%; 


H, 


7.41%; 


N, 




Found: 


C, 


65.36%; 


H, 


7.51%; 


N, 





EXAMPLE 8 

N-{N-[(2R)-3-(N-Benzyl-N-methylcarba^ 
cyclostatin-(2-morpholinoethyl)amide 

Following a procedure similar to that described in Example 1(b), 125 mg (0.35 mmole) of (2R)-3-(N- 
benzyl-N-methylcarbamoyl)-2-(1-naphthylmethyl)propionic acid (prepared as described in Preparation 14) 
were reacted with 200 mg (0.34 mmole) of N-fN-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanyl]-cyclostatin-(2- 
morpholinoethyl)amide [prepared as described in Example 2(a)], to afford 214 mg (75%) of the mon- 
ohydrate of the title compound, melting at 82 - 86 • C 

Elemental analysis: 



Calculated for Cis^NeOeS •H 2 0: 





C, 


65.38%; 


H, 


7.63%; 


N, 


9.94%; 


s. 


Found: 


C, 


65.30%; 


H. 


7.53%; 


N, 


9.94%; 


S. 



3.79%. 
3.90%. 
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EXAMPLE 9 

N-{N-[(2R)-3-Morphotinocartoonyl-2-(1-naphthyl^^ 
oxo-1 •pyrrolidinyi)propy|]amid 

9(a) N-[N-(t-Butoxycarbonyl)-3-(4-thi^ 

Following a procedure similar to that described in Example 3(a). 1 .0 g (2.3 mmole) of N-(t-butoxycar- 
bonyl)-cyclostatin-[3-(2-oxo-l-pyrrolidinyl)propyl]amide [prepared by a procedure similar to that described in 
Preparation 9(a)] was reacted with 0.63 g (2.3 mmole) of N-(t-butoxy carbon yl)-3-(4-thiazoly I )-L-alanine, to 
afford 1 .08 g of the title compound as an oil. 

9(b) N-{N-[(2Rh3-Morpholinocarbonyh 
(2-QXO-1 -pyrrolidinyl)propyl]amide 

Following a procedure similar to that described in Example 1(b). 207 mg (0.35 mmole) of N-[N-(t- 
butoxycarbonyl)-3-(4-thiazolyl)-L-alany l]-cyclostatin-[3-(2-oxo-1 -pyrrolidinyl)propyl]amide [prepared as de- 
scribed in Example 9(a) above] were reacted with 115 mg (0.35 mmole) of (2R)-3-morpholinocarbonyI-2-(1- 
naphthy!methyl)propionic acid (prepared as described in Preparation 4), to afford 207 mg of the dihydrate of 
the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.53. 

Elemental analysis: 



Calculated for C4 3H5 8 N 6 07S -2 H 2 0: 



Found: 



c, 


61.55%; 


H, 


7.45%; 


N, 


10.02%; 


S, 


c. 


6174%; 


H f 


7.43%; 


N, 


9.77%; 


S, 



3.82%. 
3.97%. 



EXAMPLE 10 



N-{N-[(2R)-3-MorprM3linorar^ 
methylbutyl]amide 



10(a) N-(t-Butoxycarbonyl)-cyclostatin-[(S)-2-methylbutyl]amide 

Following a procedure similar to that described in Preparation 9, 0.33 g (3.81 mmole) of (S)-2- 
methylbutylamine (instead of 2-morpholinoethylamine) were reacted with 1.00 g (3.17 mmole) of N-(t- 
butoxycarbonyl)cyclostatin, to afford 1.13 g (93%) of the title compound as a white powder. 



10(b) N-{N-[(2R)-3-Morpholinocai1x>nyl-2-(1-na 
(S)-2-methylbutyl]amide 

Following a procedure similar to that described in Example 1(a), 0.50 g (1.30 mmole) of N-(t- 
butoxycarbonyl)-cyclostatin-[(S)-2-methylbutyl]amide [prepared as described in Example 10(a)] were reac- 
ted with 354 mg (1.30 mmole) of N-(t-butoxy(^itKKiyl)-3-(4-thiazolyi)-L-alanine, and the product was worked- 
up according to Example 1(b), to give 211 mg (61%) of the monohydrate of the title compound as a white 
powder. 

Silica gel thin layer chromatography, Rf value 0.63. 
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Elemental analysis: 



Calculated for CiiHsyNsOsS •hkO: 



Found: 





64.29%; 


H, 


7.76%; 


N, 


9.14%; 


S. 


c. 


63.99%; 


H, 


7.56%; 


N, 


9.20%; 


s. 



4.19%. 
4.01%. 



70 



EXAMPLE 11 



75 



20 



N-{N-[(2R)-3-Morpholinocarbonyl-2-(1-n^ 
methylbutyl]amide 

Following a procedure similar to that described in Example 1(a), 330 mg (1.3 mmole) of N-(t- 
butoxycarbonyl)-3-(5-isoxazolyl)-L-alanine [instead of N-(t-butoxycarbonyl)-3-(4-thia2olyl)-L-alanine] were 
reacted with the compound prepared by cleaving the t-butoxycarbonyl group from 500 mg (1.3 mmole) of 
N-(t-butoxycarbonyl)-cyclostatin-[(S)-2-methylbutyl]amide, and the product was worked-up according to 
Example 1(b) ( to give 170 mg of the 2.5-hydrate of the title compound as white crystals, melting at 68 - 
72 *C. 



25 



30 



35 



40 



Elemental analysis: 



Calculated for C 4 1 H57N5O7 


♦ 2.5 H 2 0: 








C, 


63.38%; 


H. 


8.04%; 


N, 


9.01%. 


Found: 


c. 


63.41%; 


H, 


7.79%; 


N, 


8.81%. 



EXAMPLE 12 

N-{N-[5-(N-Benzyl-N-methylamino)-2-(1-naphthylmethyl)-4-oxopentanoyl]-L-leucyl}-cyclostatin-(2- 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 1(b), 210 mg (0.559 mmole) of 5-(N-benzyl- 
N-methylamino)-2-(1-naphthylmethyl)-4-oxopentanoic acid (prepared as described in Preparation 13) were 
reacted with 300 mg (0.555 mmole) of N-(t-butoxycarbonyl)-L-leucyl-cyclostatin-(2-morpholinoethyl)amide 
[prepared by a procedure similar to that described in Example 2(a)], to afford 141 mg of the tetrahydrate of 
the title compound as a pale brown amorphous substance. 

Silica get thin layer chromatography, Rf value 0.47. 

Elemental analysis: 



45 



so 



Calculated for C47H67N5O6 


•4 H 2 0: 








C. 


64.88%; 


H. 


8.69%; 


N, 


8.05%. 


Found: 


c, 


65.14%; 


H. 


8.59%; 


N, 


8.02%. 



55 
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EXAMPLE 13 



N-{N-[5-(N-Benzyl-N-methylamino)-2-(l-naphth 
cyclostatin-(2-morpholinoethyl)amide 

Following a procedure similar to that described in Example 1(b), 130 mg (0.346 mmole) of 5-(N-benzyl- 
N-methylamino>-2-(1-naphthylmethyl)-4-oxopentanoic acid (prepared as described in Preparation 13) were 
reacted with 200 mg (0.344 mmole) of N-(t-butoxycarbonyl)-3-(4^hia20lyl)-L-alanyKyclostatin-(2-mor- 
pholinoethyl)amide. to afford 26 mg of the trihydrate of the title compound as a pale brown amorphous 
substance. 

Silica gel thin layer chromatography, Rf value 0.42. 
Elemental analysis: 



Calculated for C^H^NeOeS .3 H 2 0: 





c, 


63.20%; 


H, 


7.67%; 


N, 


9.41%; 


S, 


3.59%. 


Found: 


c, 


63.36%; 


H, 


7.55%; 


N, 


9.31%; 


S, 


3.23%. 



EXAMPLE 14 



N-{N-[(2R)-4-Morpholinocarbonyl-2-(1-naphthylmethyl)butanoyl]-3-(4-thiazolyl)-L-alanyl}-cyclostatin-(2- 
morpholinoethyQamide 

Following a procedure similar to that described in Example 1(a), 249 mg (0.73 mmole) of 4- 
morpholinocarbonyl-2-(1-naphthylmethyl)butyric acid (prepared as described in Preparation 11) [instead of 
(2R)-3-morpholinocarbonyl-2-(1-naphthylmethy!)propionic acid] were reacted with 384 mg (0.66 mmole) of 
N-(t-butoxycarbonyl)-3-(4-thi^^ The thin layer chromatog- 

ram of the products showed two main spots. The compound detected as the lower spot on the 
chromatogram was purified by silica gel thin layer chromatography (developing solvent: an 8 : 1 by volume 
mixture of methylene chloride and methanol), to afford 110 mg of the monohydrate of the title compound as 
white crystals, melting at 87 - 90 • C. 

Silica gel thin layer chromatography, Rf value 0.58. 

[ag 5 = -24.4- (c = 0.5, methanol). 

Elemental analysis: 



Calculated for C 43 H6oN e 07S • HbO: 





C, 


62.73%; 


H, 


7.59%; 


N, 


10.21%; 


S. 


Found: 


C, 


62.95%; 


H r 


7.76%; 


N, 


9.90%; 


S, 



EXAMPLE 15 

N-{N^(2R)-3-(N-BenzYl-N-mefr^ 
cyclostatin-(2-morpholinoethyl)amide 

Following a proc dure similar to that described in Example 3(b), 100 mg (0.28 mmol ) of (2R)-3-(N- 
benzyl-^methylcart)amoyl>-2-(1^aphthylmetrryl)propionic acid (pr pared as described in Pr paratton 14) 
were reacted with 160 mg (0.28 mmole) of N-[N-(t-buto>cycarbonyl)-3-(5^soxa 

morpholinoethyl)amid , to afford 56 mg of th dihydrate of the title compound as a colourless amorphous 
substance. 

Silica gel thin lay r chromatography, Rf value 0.41. 
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Elemental analysis: 



Calculated for C46H60N6O7 


• 2 H 2 0: 








C, 


65.38%; 


H, 


7.63%; 


N, 


9.95%. 


Found: 


c, 


65.40%; 


H, 


7.38%; 


N, 


9.94%. 



EXAMPLE 16 

N-{N-[N-Morpholinoacetyt-3-(l-napht^ 
amide 

16(a) N-{N-[N-(t-Butoxycarbonyl)-3-(1-na 
pholinoethyl)amide 

The t-butoxycarbonyl group was removed from 254 mg (0.44 mmole) of N-[N-t-butoxycarbonyl-3-(4- 
thiazoiyl)-DL-alanyl]-cyclostatin-2-(morpholinoethyl)amide [prepared as described in Example 2(a)] using a 
4N solution of hydrogen chloride in dioxane. The product was then suspended, together with 165 mg (0.52 
mmole) of N-(t-butoxycarbonyl)-3-(l-naphthylmethyl)-L-alanine f in 10 ml of anhydrous tetrahydrofuran, and 
0.08 ml (0.53 mmole) of diethyl cyanophosphonate (95%) and 0.27 ml (1.94 mmole) of triethylamine were 
added to the suspension under an atmosphere of nitrogen, whilst ice-cooling. The mixture was agitated at 
room temperature overnight, after which the solvent was removed by distillation under reduced pressure, 
and the residue was purified by silica gel thin layer chromatography (developing solvent: a 7 : 1 by volume 
mixture of chloroform and methanol), to afford 303 mg (87%) of the dihydrate of the title compound as 
white crystals, melting at 1 13 - 1 16 * C. 

Elemental analysis: 



Calculated for C*i H 58 N 6 07S *2 H 2 0: 




C t 


60.42%; 


H, 


7.67%; 


N, 


10.31%; 


S, 


3.93%. 


Found: 


C, 


60.60%; 


H, 


7.43%; 


N, 


10.09%; 


S, 


3.97%. 



16(b) N-{N-[N-Morpho1inoacetyl-3-(1-naphthyl)-L-ala^ 
morpholinoethyl)amide 

The t-butoxycarbonyl group was removed from 262 mg (0.34 mmole) of N-{N-[N-(t-butoxycarbonyl)-3- 
(1-naphthyl)-L*alanylh3-(4'thra2olyl)-DL-alanyl}K:yclostatin-(2-morpholinoethyl)amide [prepared as described 
in Example 16(a)] using a 4N solution of hydrogen chloride in dioxane. The product, together with 59 mg 
(0.40 mmole) of 1 -morpholinoacetic acid, was suspended in 5 ml of anhydrous tetrahydrofuran, and 0.06 ml 
(0.40 mmole) of diethyl cyanophosphonate (95%) and 0.21 ml (1.51 mmole) of triethylamine were added to 
the suspension, whilst ice-cooling in an atmosphere of nitrogen. The mixture was agitated at room 
temperature overnight, and then the solvent was removed by distillation under reduced pressure. The 
residue was purified by silica gel thin layer chromatography (developing solvent: a 7 : 1 by volume mixture 
of chloroform and methanol), to afford 230 mg (85%) of the dihydrate of the title compound as white 
crystals, melting at 98 - 99 *C. 
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Elemental analysis: 



Calculated for C42H59N7O7S »2 H 2 0: 




C. 


59.90%; 


H, 


7.54%; 


N, 


11.64%; 


S. 


3.81%. 


Found: 


C, 


59.69%; 


H. 


7.61%; 


N, 


11.50%; 


S, 


3.74%. 



EXAMPLE 17 



N-{N^N^4-Morpholinobutyryl^ 
morpholinoethyl)amide 

Following a procedure similar to that described in Example 16(b), 200 mg (0.26 mmole) of N-{N-[N-(t- 
butoxycait)onyl)-3-(1-naphthyl)-L-alanyl]-3-(4-thia20lyl)-DL^ [pre- 
pared as described in Example 16(a)] and 61 mg (0.29 mmole) of 4-morpholinobutyric acid were reacted, to 
afford 1 00 mg of the 1 .5-hydrate of the title compound as a white power. 

Silica gel thin layer chromatography, Rf value 0.27. 

Elemental analysis: 



Calculated for C44H6 3 N70 7 S *V 2 H2O: 





C, 


61.37%; 


H, 


7.73%; 


N, 


11.39%; 


S, 


3.72%. 


Found: 


C, 


61.19%; 


H, 


7.65%; 


N, 


11.22%; 


S, 


3.60%. 



EXAMPLE 18 

N-{N-[N-Morpholinoacetyl-3-(1^naphto 
amide 

1 8<a) N-{N'[N-Bromoacetyl-3-(1-na^hthyl)-L-alanylh3-(4-thiazolyl)-DL-a1anyl}^yclostati 
morpholinoethyl)amide 

5 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 350 mg (0.45 
mmole) of N-{N^N^t-butoxycarbonyl)-3^1-na 

pholinoethyl)amide [prepared as described in Example 16(a)] in 5 ml of methanol, and the mixture was 
agitated at room temperature for 1 hour. At the end of this time, the reaction mixture was concentrated by 
distillation under reduced pressure, and the residue was suspended in 10 ml of tetrahydrofuran. 0.085 g 
(0.54 mmole) of bromoacetyl chloride and 0.165 g (1.62 mmole) of triethylamine were then added to this 
suspension, whilst ice-cooling, and the mixture was agitated for 3 hours. At the end of this time, the solvent 
was removed by distillation under reduced pressure, and the residue was purified by silica gel thin layer 
chromatography (developing solvent: a 9 : 1 by volume mixture of chloroform and methanol), to afford 122 
mg of the dihydrate of the title compound as white crystals, melting at 96 - 100 * C. 

Elemental analysis: 



Calculated for C38H51 NcOsSBr .2 H 2 0: 





C, 


54.60%; 


H. 


6.63%; 


N, 


Found: 


C. 


54.83%; 


H, 


6.36%; 


N, 
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18(b) N-(N-[N-Morpholinoacetyl-3-(1-nap^ 
morpholinoethyQamide 

0.026 g (0.3 mmole) of morpholine was added, whilst ice-cooling, to a suspension of 100 mg (0.12 

5 mmole) of N-{N-[N-bromoacetyl-3-(1-naphth^^ 

pholinoethyl)amide [prepared as described in step (a) above] in 5 ml of dimethylformamide, and the mixture 
was agitated at room temperature overnight. The solvent was then removed by distillation under reduced 
pressure, and the residue was purified by silica gel thin layer chromatography (developing solvent: a 9 : 1 
by volume mixture of chloroform and methanol), to afford 52 mg of the dihydrate of the title compound as 

70 crystals, melting at 96 - 99 • C. 

Elemental analysis: 



75 



20 



Calculated for C* 2 H 5 9N 7 07S »2 H 2 0: 



Found: 



c. 


59.90%; 


H, 


7.54%; 


N, 


11.64%; 


s. 


c, 


59.69%; 


H, 


7.61%; 


N, 


11.50%; 


s, 



3.81%. 
3.74%. 



EXAMPLE 19 

N-{N-[N-Morphofinoacetyl-3-(1-naph^ 
amide 



25 



30 



35 



40 



50 



55 



1 9(a) N-[N-(t-Butoxycarbonyl)-3-(5-isoxazolyl)-L-alanyl]-cyclostatin-(2-morpholinoethyl)amide 

5 ml of a 4N solution of hydrogen chloride in dioxane were added, whilst ice-cooling, to a solution of 
0.125 g (0.29 mmole) of N-(t-butoxycarbonyl)-cyclostatin-(2-morpholinoethyl)amide [prepared as described 
in Preparation 9(a)] in 5 ml of dioxane, and the mixture was agitated at room temperature for 2 hours. At the 
end of this time, the reaction mixture was evaporated to dryness under reduced pressure, and a solution of 
89 mg (0.348 mmole) of N-(t-butoxycarbonyl>-(5-isoxa2olyl)-L-alanine (prepared as described in Preparation 
8) in 15 ml of dimethylformamide was added to the residue. 0.13 g (1.276 mmole) of triethylamine and 57 
mg (0.348 mmole) of diethyl cyanophosphonate (95%) were then added to the mixture, which was then 
allowed to react at room temperature for 21 hours. At the end of this time, the solvent was removed by 
distillation under reduced pressure, and water was added to the residue. Trie mixture was then extracted 
with methylene chloride, the extract was dried, and the solvent was removed by distillation under reduced 
pressure. The residue was purified by silica gel column chromatography (eluent: a 1 : 49 by volume mixture 
of methanol and methylene chloride), to afford 85 mg (51.8%) of the title compound as an oily substance. 



19(b) N-{N-[N-(t-Butoxycarbonyl)-3-(1^ 
pholinoethyl)amide 



5 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 0.2 g (0.35 mmole) of 
N^N-(t-butoxyrarx>nyl)-3-(5-isoxa^ [prepared as de- 

scribed in step (a) above] in 5 ml of methanol, and the mixture was agitated at room temperature for 1 hour. 
At the end of this time, methanol and dioxane were removed by distillation to dryness under reduced 
pressure, and the residue was suspended in anhydrous tetrahydrofuran. 0.11 g (0.35 mmole) of N-(t- 
butoxycarbonyl)-3-(1 -naphthylH-alanine, 0.14 g (1.4 mmole) of triethylamine and 69 mg (0.42 mmole) of 
diethyl cyanophosphonate (95%) were added to this suspension, whilst ice-cooling, and the mixture was 
agitated at the temperature of ice-cooling for 0.5 hours and then at room temperature for 39 hours. At the 
nd of this time, th solv nt was removed by distillation under r duced pressure. Th r sidue was purified 
by silica g I thin lay r chromatography (dev loping solvent a 1 : 9 by volum mixtur of methanol and 
methyl n chlorid ), to afford 0.19 g (70.4%) of the 2.5-hydrate of the title compound as a colourless 
amorphous substance. 
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Elemental analysis: 



5 


Calculated for Co HssNgOs 


• 2.5 H 2 0: 










C, 


60.95%; 


H, 


7.86%; 


N, 


10.40%. 




Found: 


c, 


60.76%; 


H. 


7.67%; 


N, 


10 36%. 



10 



15 



20 



25 



19(c) N-{N-[N-Morpholinoacetyl-3-(1-naph^ 
morpholinoethyl)amide 

2 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 90 mg (0.118 
mmole) of N-{N-[N-(t-butoxycarbon 

pholinoethyl)amide in 2 ml of methanol, and the mixture was agitated at room temperature for 1 hour. The 
reaction mixture was then suspended in 15 ml of anhydrous tetrahydrofuran, and 17 mg (0.118 mole) of 1- 
morpholinoacetic acid, 48 mg (0.472 mmole) of triethylamine and 23 mg (0.142 mmole) of diethyl 
cyanophosphonate (95%) were added to the resulting suspension, whilst ice-cooling. The mixture was then 
agitated at the temperature of ice-cooling for 0.5 hours and then at room temperature for a further 14 hours. 
At the end of this time, the solvent was removed by distillation under reduced pressure, and the residue 
was purified by silica gel thin layer chromatography (developing solvent: a 1 : 9 by volume mixture of 
methanol and methylene chloride), to afford 33 mg (33.8%) of the dihydrate of the title compound as a 
pale-yellow powder, melting at 75 - 77 *C. 

Elemental analysis: 





Calculated for C42H59N7O8 


•2 H2O; 






30 




C. 


61.07%; 


H, 


7.69%; 


N. 


1 1 .87%. 




Found: 


C. 


61.16%; 


H t 


7.47%; 


N, 


11.96%. 



35 EXAMPLE 20 



N-(N-[N-(4-Phenyl-1-piperaanylace^ 
morpholinoethyQamide 

20(a) N-[N-(t-Butoxycarbonyl>-3-(4-thiazolyl)-DL-alanylKyclostatin-(2-morpholinoethyl)amide 



3 g of cydostatin-(2-morpholinoethyl)amide dihydrochloride, 2.04 g of N-(t-butoxycarbonyl)-(4-thiazolyl)- 
DL-aianine and 4.2 ml of triethylamine were added to 50 ml of dimethylformamide, and then 1.34 g of 
diethyl cyanophosphonate (90%) was added dropwise to the mixture, whilst ice-cooling. The reaction 

45 mixture was agitated for 6 hours, and then allowed to stand overnight. It was then evaporated to dryness 
under reduced pressure. The residue was dissolved in methylene chloride, and the resulting solution was 
washed with a saturated aqueous solution of sodium bicarbonate and with a saturated aqueous solution of 
sodium chloride, in that order, and dried over anhydrous magnesium sulphate. The solvent was then 
removed by distillation under reduced pressure. The residue was purified by silica gel column chromatog- 

50 raphy (eluent: a 1 : 19 by volume mixture of methanol and methylene chloride), to afford 2.80 g of the title 
compound as a white crystalline substance, melting at 72 - 75 • C. 



20(b) N-{N-[N-(4-Phenyl-1-piperazinylacetyl)-3^^ 
(2-mofpholinoethyl)amide 3 

279 mg of N-[N-(t-butoxycart>^ and 2 

ml of a 4N solution of hydrogen chloride in di xane were added to 2 ml of methanol, and th mixture was 
agitated at room temperatur for 1 hour. At the nd of this time, it was concentrated by evaporation under 
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reduced pressure. The residue was dissolved in 5 ml of dimethylformamide, and 200 mg of N-(4-phenyl-1- 
piperazinylacetyl)-3-<1 -naphthy l)-L-alanine (prepared as described in Preparation 16), 0.33 ml of 
triethylamine and 100 mg of diethyl cyanophosphonate (90%) were added thereto, whilst ice-cooling. The 
mixture was then agitated for 4 hours, after which it was concentrated by evaporation under reduced 
5 pressure, and the residue was purified by silica gel column chromatography (eluent: a 1 : 19 by volume 
mixture of methanol and methylene chloride), to afford 233 mg of the 2.5-hydrate of the title compound as a 
colourless amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.53. 

70 Elemental analysis: 





Calculated for CisHe+NsOeS «2.5 H 2 0: 


15 




C. 


62.25%; 


H, 


7.51%; 


N, 


12.10%: 


S. 


3.46%. 




Found: 


C, 


62.48%; 


H, 


7.52%; 


N, 


11.97%; 


S, 


3.67%. 



EXAMPLE 21 

N-{N-[N-Diethylaminoacetyl-3-(1-naphthyl)-L-alanyl]-3-(4-thiazolyl)-DL-alanyl>-cyclostatin-(2- 
morpholinoethyl)amide 

21 (a) Methyl N-bromoacetyl-3-(1 -naphthyl)-L-alanate 

1.11 g (11.1 mmole) of triethylamine and 1.02 g (5.5 mmole) of bromoacetyl chloride were added to a 
mixture of 1.3 g (5 mmole) of methyl 3-(1 -naphthy I)- L-alanate in 30 ml of methylene chloride whilst cooling 
and stirring, and the mixture was then stirred at room temperature for 1 hour. At the end of this time, the 
solvent was removed by distillation under reduced pressure, water was added to the residue, and the 
mixture was extracted with ethyl acetate. The extract was dried, the solvent was removed by distillation, and 
the residue was crystallized from a mixture of ethyl acetate and hexane, to afford 1.5 g of the title 
compound, melting at 110*C. 

21(b) Methyl N, N-diethy laminoacety I-3-Q -naphthy l)-L-atanate 

63.6 mg (0.6 mmole) of sodium carbonate and 87.8 mg (1.2 mmole) of diethylamine were added to a 
solution of 350 mg (1 mmole) of methyl N-bromoacetyl-3-(1 -naphthy I)- L-alanate [prepared as described in 
step (a) above] in 10 ml of dimethylformamide, and the mixture was agitated at room temperature for 10 
hours. At the end of this time, the solvent was removed by distillation under reduced pressure, a small 
amount of water was added to the residue, and the mixture was extracted with ethyl acetate. The extract 
was dried, the solvent was removed by distillation under reduced pressure, and the residue was purified by 
silica gel column chromatography (eluent: a 10 : 1 by volume mixture of chloroform and methanol), to afford 
319 mg of the title compound as an oily substance. 

21(c) l^{N-[N,N-Diethylaniinoacefr 
pholinoethyl)amide 

1 ml of a 1N aqueous solution of sodium hydroxide was added to a solution of 159 mg (0.465 mmole) 
of methyl N, N-diethy laminoacety l-3-(1 -naphthy l)-L-alanate [prepared as described in step (b) above] in 1 ml 
of methanol, and the mixture was agitated at room temperature for 4 hours. 1 ml of IN aqueous 
hydrochloric acid was added, and then the reaction mixture was evaporated to dryness under reduced 
pressure. Th r sidu was dissolved in 3 ml of dimethylformamid , and 47 mg (0.465 mmole) of 
tri thylamine, 224 mg (0.465 mmol ) of 3-(4-thiazolyl)-DL-alanyl-cy^^ and 
75,8 mg (0.465 mmol ) of diethyl cyan phosphonat (95%) w r added ther to, and the reaction mixtur 
was agitated at room t mperatur for 4 hours. At the end of this time, th solv nt was removed by 
distillation under reduced pressure, and the residue was purified by silica g I column chromatography 
(eluent: a 10 : 1 by volume mixture of chloroform and m thanol), to afford 95 mg of th dihydrate of the title 
compound as white crystals. 
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Elemental analysis: 



Calculated for CisH^ N 7 0gS -2 H 2 0: 



Found: 



c, 


60.99%; 


H, 


7.92%; 


N, 


11.85%; 


S, 


c, 


61.06%; 


H, 


7.94%; 


N, 


11.94%; 


s, 



3.88%. 
3.87%. 



Silica gel thin layer chromatography, Rf value 0.57. 
EXAMPLE 22 



N-{N-[N-(N-Benzyl-N-methylaminoacet^ 
morpholinoethyl)amide 



Following a procedure similar to that described in Example 21(b), 175 mg (0.5 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate [prepared as described in Example 21(a)] and 60.1 mg (0.5 mmole) of 
N-benzyl-N-methylamine were reacted together and subsequently treated as described in Example 21(c), to 
afford 51 mg of the sesquihydrate of the title compound as white crystals, melting at 71 - 75 "C. 



Elemental analysis: 



Calculated for C^H&iN/OsS •1.5H 2 0: 




C, 


63.71%; 


H, 


7.44%; 


N, 


11.30%; 


S, 


3.70%. 


Found: 


c, 


63.70%; 


H, 


7.28%; 


N. 


11.04%; 


s, 


3.57%. 



EXAMPLE 23 



N-{N-[N-(N-Cyclohexyl-N-methylam 
(2-morpholinoethyl)amide 

Following a procedure similar to that described in Example 21(b), 175 mg (0.5 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate [prepared as described in Example 21(a)] and 64.1 mg (0.5 mmole) of 
N-cyclohexyl-N-methylamine were reacted together and subsequently treated as described in Example 21- 
(c), to afford 65 mg of the monohydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.56. 

Elemental analysis: 



Calculated for C^sHssNzOeS -H 2 0: 



Found: 



C, 


63.58%; 


H, 


7.94%; 


N f 


11.53%; 


S, 


C. 


63.67%; 


H, 


8.05%; 


N, 


11.28%; 


S, 



3.77%. 
3.64%. 



EXAMPLE 24 



N-{N-{N-Morph linoac tyl-3-<1 ■naphthylK-alanylh3-(4-thiazolyl)-DL-alanyl}<yclostatin^1 -ethyl-2- 
pyrrolidinylm thyl)amide 

A compound not within the scope of the inv ntion. 
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24(a) Methyl N-[N-(t-butoxycarbonvl)-3-(4-thia20lyl)-DL-alanyl]-cyclostatinate 

2 ml of thionyl chloride were added at -20 *C to 20 ml of methanol, and the mixture was agitated for 10 
minutes at the same temperature (-20 *C). 2.85 g (9.0 mmole) of N-(t-butoxycarbonyl)-cyclostatin were then 

5 added to the mixture, and the mixture was agitated at room temperature for 14 hours. At the end of this 
time, the solvent was removed by distillation under reduced pressure, and the product was distilled 
azeotropically three times with benzene to give methyl cyclostatinate hydrochloride. This product was then 
dissolved in 30 ml of dimethylformamide, and 2.71 g (9.9 mmole) of N-(t-butoxycarbonyl)-3-(4-thiazolyl)-DL- 
alanine, 1.97 g (10.9 mmole) of diethyl cyanophosphonate (95%) and 2.76 ml (19.9 mmole) of triethylamine 

70 were added to the resulting solution, whilst ice-cooling. The mixture was then agitated at room temperature 
for 3 hours. At the end of this time, the solvent was removed by distillation under reduced pressure, the 
residue was dissolved in ethyl acetate, the organic layer was washed with a 5% w/v aqueous solution of 
sodium bicarbonate, with a 5% w/v aqueous solution of citric acid and with a saturated aqueous solution of 
sodium chloride, in that order, after which it was dried over anhydrous sodium sulphate. The solvent was 

75 then removed by distillation under reduced pressure, and the residue was purified by silica gel column 
chromatography (eluent: a 50 : 1 by volume mixture of methylene chloride and methanol), to afford 3.76 g 
of the title compound as an amorphous substance. 



Elemental analysis: 



20 



25 



Calculated for C23H37N3O6S: 



Found: 



c, 


57.12; 


H, 


7.71%; 


N, 


8.69%; 


S, 


c. 


56.87; 


H. 


7.75%; 


N, 


8.41%; 


S, 



6.63%. 
6.68%. 
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24(b) N'{N-[N-Morpholinoacetyl-3-(l-naphthyl)-L-alanyl}-3-(4-thiazolyl)-DL-alanyl>-cyclostatin 

The t-butoxycarbonyl group was removed from 2.7 g (5.6 mmole) of methyl N-[N-(t-butoxycarbonyl)-3- 
(4-thiazolyl)-DL-alanyl]-cyclostatinate [prepared as described in step (a) above] by treatment with a 4N 
solution of hydrogen chloride in dioxane. The hydrochloride thus obtained, together with 1.9 g (5.6 mmole) 
of N-morpholinoacetyl-(1-naphthyl)-L-alanine [prepared as described in Preparation 17], was dissolved in 40 
ml of methylene chloride, and 1.37 g (7.6 mmole) of diethyl cyanophosphonate (95%) and 1.83 ml (13.2 
mmole) of triethylamine were added to the resulting solution, whilst ice-cooling. The mixture was then 
agitated at room temperature for 3 hours. At the end of this time, the reaction mixture was concentrated by 
evaporation under reduced pressure, and the residue was dissolved in ethyl acetate. The resulting solution 
was washed with a 5% w/v aqueous solution of citric acid, with a 5% w/v aqueous solution of sodium 
bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, after which it was dried 
over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, and 
the residue was crystallized by the addition of diethyl ether, to afford 3.8 g of methyl N-{N-[N-mor- 
pholinoacetyl-3-(1-naphthyl)-L^ (melting at 54 - 57 'C). 

3.1 ml (3.1 mmole) of a 1N aqueous solution of sodium hydroxide were added to a solution of 2.2 g (3.1 
mmole) of the methyl ester obtained as described above in 20 ml of methanol, and the mixture was agitated 
at room temperature for 1 hour. 0.78 ml (3.1 mmole) of a 4N solution of hydrogen chloride in dioxane were 
then added to the reaction mixture, after which the reaction mixture was extracted with methylene chloride. 
The organic extract was washed with a saturated aqueous solution of sodium chloride, and dried over 
anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, and the 
residue was crystallized by the addition of diethyl ether, to afford 2.0 g of the dihydrate of the title 
compound, melting at 1 1 3 - 1 20 • C. 



55 



49 



EP 0 274 259 B1 



Elemental analysis: 



Calculated for CaeHwNsOjS «2 H 2 0: 





c, 


59.23%; 


H. 


7.04%; 


N, 


9.60%; 


S, 


Found: 


C, 


59.04%; 


H. 


7.03%; 


N, 


9.66%; 


S. 



24 < c > N-{N-[N-Morphotinoacetyl^ 
rolidinylmethyl)amide 



78 mg (0.43 mmole) of diethyl cyanophosphonate (95%) and 60 ul (0.43 mmole) of triethylamine were 
added to a solution of 250 mg (0.36 mmole) of N-{N^N-morpholinoacetyl-3-(1-naphthyl)-L-alanyl]-3-(4- 
thiazolyl)-DL-alanyl}-cyciostat!n [prepared as described in step (b) above] and 69 mg (0.54 "mmole) of 2- 
aminomethyl-1-ethy (pyrrolidine in 5 ml of tetrahydrofuran, whilst ice-cooling, and the mixture was then 
agitated at room temperature for 5 hours. At the end of this time, the solvent was removed by distillation 
under reduced pressure, and the residue was purified by silica gel thin layer chromatography (developing 
solvent: a 5 : 1 by volume mixture of methylene chloride and methanol), to afford 120 mg of the dihydrate 
of the title compound, melting at 63 - 67* C. 

Elemental analysis: 



Calculated for C4 3 H6i N 7 0 6 S -2 H 2 0: 



Found: 



c. 


61.47%; 


H, 


7.80%; 


N, 


11.67%; 


S. 


c, 


61.22%; 


H, 


7.52%; 


N, 


11.48%; 


S, 



3.82%. 
3.78%. 



EXAMPLE 25 



N-{N-[N-Mon?holinoacefrl-3-(1-naptt 
amide 



25 < a ) N-[N-(t-Butoxycaroonyl)-3-(2^^ 

0.25 g (2.48 mmole) of triethylamine and 0.15 g (0.9 mmole) of diethyl cyanophosphonate (95%) were 
added, whilst ice-cooling, to a suspension of 0.3 g (0.74 mmole) of cyclostatin-(2-morpholinoethyl)amide 
dihydrochloride [prepared as described in Preparation 9(b)] and 0.2 g (0.74 mmole) of N-(t-butoxycarbonyl)- 
3-(2-thienyl)-DL-alanine in 10 ml of anhydrous tetrahydrofuran and the mixture was stirred for 0.5 hours and 
the stirring was continued at room temperature for a further 15 hours. At the end of this time, the solvent 
was removed by distillation under reduced pressure, and the residue was purified by silica gel thin layer 
chromatography (developing solvent: a 9 : 1 by volume mixture of methylene chloride and methanol), to 
afford 0.31 g (72.1 %) of the title compound as an amorphous substance. 



Elemental analysis: 



Calculated for C23 HUb Oc S: 




c f 


59.97%; 


H, 


8.33%; 


N, 


9.65%; 


s. 


5.52%. 


Found: 


c. 


59.70%; 


H, 


8.18%; 


N, 


9.62%; 


s. 


5.68%. 
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25(b) N-(N-[N-Morpholinoacetyl-3-(1-na^ 
morpholinoethyl)amide 

5 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 0.21 g (0.366 mmole) 
5 of N-[N-(t-butoxycarbonyl)-3-(2-tto^ [prepared as de- 

scribed in step (a) above] in 5 ml of methanol, and the mixture was stirred at room temperature for 2 hours. 
At the end of this time, the solvent was removed by distillation to dryness under reduced pressure, and the 
residue was suspended in anhydrous tetrahydrofuran. 0.13 g (0.366 mmole) of N-morpholinoacetyl-3-(t- 
naphthyl)-L-alanine (prepared by a procedure similar to that described in Preparation 17), 0.15 g (1.46 
io mmole) of triethylamine and 72 mg (0.44 mmole) of diethyl cyanophosphonate (95%) were then added, 
whilst ice-cooling, to the resulting suspension. The mixture was stirred for 0.5 hours at the temperature of 
ice-cooling, and then the stirring was continued at room temperature for a further 16 hours. At the end of 
this time, the solvent was removed by distillation under reduced pressure, and the residue was purified by 
silica gel thin layer chromatography (developing solvent: a 9 : 1 by volume mixture of methylene chloride 
rs and methanol), to afford 0.24 g (77.4 %) of the trihydrate of the title compound as an amorphous substance. 
Silica gel thin layer chromatography. Rf value 0.53. 

Elemental analysis: 



20 



25 



Calculated for C^HsoNgOtS •3>feO: 



Found: 



c, 


60.12%; 


H t 


7.74%; 


N, 


9.78%; 


s, 


c, 


59.62%; 


H, 


7.03%; 


N, 


9.98%; 


S, 



3.73%. 
3.87%. 



EXAMPLE 26 



30 



35 
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A compound outside the scope of the present invention. 

N-{N-[N-Morpholinoacetyl-3-(1-naph^ 
methylpiperidino)propyl]amide 

26(a) N-[N-(t-Butoxycarbonyl)-3-(4-thiazolyl)-DL-alanyl]-cyclostatin-[3-(2-methylpiperidino)propyi]amide 

0.09 g (0.48 mmole) of diethyl cyanophosphonate (95%) and 0.05 g (0.48 mmole) of triethylamine were 
added, whilst ice-cooling, to a solution of 0.19 g (0.4 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thiazolyl)-DL- 
alanylj-cyclostatin and 0.08 g (0.48 mmole) of N-(3-aminopropyl)-2-pipecoline in 5 ml of dimethylformamide, 
and the mixture was stirred at the temperature of ice-cooling for 1 hour and the stirring was continued at 
room temperature overnight. The reaction mixture was then extracted with twice its own volume of ethyl 
acetate, and the extract was washed with a 5% w/v aqueous solution of sodium bicarbonate and with a 
saturated aqueous solution of sodium chloride, in that order, after which it was dried over anhydrous 
magnesium sulphate, and the solvent was removed by distillation under reduced pressure. The residue was 
purified by silica gel thin layer chromatography (developing solvent: a 3 : 1 by volume mixture of methylene 
chloride and methanol), to afford 0.23 g of the title compound as an amorphous substance. 

26(b) N-{N^N-MorpholirK)acetyl-^^ 
piperidino)propyl]amide 

The t-buloxycarbonyl group was removed from 0.23 g (0.38 mmole) of N-[N-(t-butoxycarbonyl)-3-(4- 
thia2olyl)-DL-alanyl]-cyclostatin-[3-(2-methylpiperidino)propyl]amide [prepared as described in step (a) 
above] by treating it with a 4N solution of hydrog n chlorid in dioxan . The hydrochlorid thus obtain d 
and 0.13 g (0.38 mmole) of N-m rpholinoacetyl-3-(1-naphthyl)-L - alanin were then dissolved in 5 ml of 
dimethylformamid , and 0.08 g (0.46 mmole) of di thyl cyanophosphonate (95%) and 0.17 g (1.71 mmol ) 
of triethylamin were added, whilst ice-cooling, to th solution. The resulting mixtur was stirred, whilst ice- 
cooling, for 1 hour and then the stirring was continued at room temperatur overnight. The reaction mixture 
was th n extracted with twice its own volume of thyl acetate, th extract was washed with a 5% w/v 
aqueous solution of sodium bicarbonat and with a saturated aqueous solution of sodium chloride, in that 
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order, after which it was dried over anhydrous magnesium sulphate, and the solvent was removed by 
distillation under reduced pressure. The residue was purified by silica gel thin layer chromatography 
(developing solvent: a 5 : 1 by volum mixture of methylene chloride and methanol), to afford 0.60 g of the 
3.5-hydrat of the title compound, melting at 97 - 101 *C. 

Elemental analysis: 



Calculated for CUsHesN/OeS -3.5 H 2 0: 



Found: 



c, 


60.37%; 


H, 


8.11%; 


N, 


10.95%; 


S, 


c. 


60.65%; 


H, 


7.95%; 


N, 


10.69%; 


S. 



3.58%. 
3.48%. 



EXAMPLE 27 



N-{N-[N-Moipholinoacetyl-3-(1-na 
pyrrolidinyl)propyi]amide 

A procedure similar to that described in Example 26(a) was repeated, except that the N-(3- 
aminopropyl)-2-pipecoline was replaced by 70 mg (0.48 mmole) of 1-<3-aminopropyl)-2-pyrrolidinone~and 
this was reacted with 190 mg (0.4 mmole) of N-[N-t-butoxycarbonyl)-3-(4-thia20lyl)-DL-alanyl]-cyclostatin 
[prepared by a procedure similar to that described in Example 24(b)], and then the product was 
subsequently treated as described in Example 25(b), to afford 240 mg of the dihydrate of the title 
compound as white crystals, melting at 95 - 98 • C. 

Elemental analysis: 



Calculated for C0H59N7O7S *2 H 2 0: 



Found: 



c, 


60.46%; 


H, 


7.44%; 


N, 


c, 


60.70%; 


H, 


7.39%; 


N, 



11.48%. 
11.51%. 



EXAMPLE 28 



N-{N-[N-Morpholmoaceryl-3^^ 

28 ( a ) N-[N-(t-Buto>cycarbonyl)-N ^ ^^ 

0.28 g (1.52 mmole) of diethyl cyanophosphonate (95%) and 0.34 g (3.31 mmole) of triethylamine were 
added, whilst ice-cooling, to a solution of 0.57 g (1.38 mmole) of N-(t-butoxycarbonyi)-N lm -p-toluenesul- 
phonyl-L-histidine and 0.50 g (1.38 mmole) of cyclostatin-(2H7iorpholinoethyl)amide in 10 ml ofdimethylfor- 
mamide, and the mixture was stirred, whilst ice-cooling, for 1 hour; the stirring was then continued at room 
temperature overnight. At the end of this time, the reaction mixture was extracted with ethyl acetate, the 
extract was washed with a 5% w/v aqueous solution of sodium bicarbonate and with a saturated aqueous 
solution of sodium chloride, in that order, after which it was dried over anhydrous sodium sulphate, and the 
solvent was removed by distillation under reduced pressure. The residue was purified by silica gel thin 
layer chromatography (developing solvent: a 15 : 1 by volume mixture of methylene chloride and methanol), 
to afford 0.56 g of the title compound as an amorphous substance. 

28 < b ) ^N-[N-MororK)linoacety<-3-(^ nesulphonyl-L-histidyiycyclostatin-(2- 
morpholinoethyl)amide 



The t-butoxycarbonyl group was r moved from 0.56 g (0.78 mmole) of N-[N-(t-rxitoxycarton 
toluerrasulphony^-histidylKyd^ [prepared as described in step (a) above] 
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by treating it with a 4N solution of hydrogen chloride in dioxane. The hydrochloride thus obtained and 0.27 
g (0.78 mmole) of N-morpholinoacetyl-3-(l-naphthyl)-L-alantne were dissolved in 5 ml of dimethylfor- 
mamid . 0.39 g (2.15 mmole) of di thyl cyanophosphonate (95%) and 0.39 g (3.86 mmole) of triethylamine 
were added, whilst ice-cooling, to the solution, and then the mixture was stirred, whilst ice-cooling, for 1 

5 hour; the stirring was then continued at room temperature for a further 4 days. At the end of this time, the 
reaction mixture was extracted with twice its own volume of ethyl acetate, and the extract was washed with 
a 5% w/v aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride, 
in that order, after which it was dried over anhydrous sodium sulphate, and the solvent was removed by 
distillation under reduced pressure. The residue was purified by silica gel thin layer chromatography 

70 (developing solvent: a 10 : 1 by volume mixture of methylene chloride and methanol), to afford 0.12 g of the 
title compound as an amorphous substance. 

28(c) N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-L'alanyl]-L-histidyl} - cyclostatin-(2-morphoiinoethyl)amide 

75 0.07 g (0.52 mmole) of 1-hydroxybenzotriazole was added to a solution of 0.12 g (0.13 mmole) of N-{N- 
[N-morpholinoacetyI-3-(1-naphthyl)-L-ala^^ 

morpholinoethyl)amide [prepared as described in step (b) above) in 3 ml of methanol, and the mixture was 
stirred at room temperature for 4 hours. At the end of this time, the reaction mixture was concentrated by 
evaporation under reduced pressure, and was then extracted with ethyl acetate. The extract was washed 
20 with a 5% w/v aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium 
chloride, in that order, after which it was dried over anhydrous magnesium sulphate, and the solvent was 
removed by distillation under reduced pressure. The residue was crystallized by the addition of diethyl 
ether, to afford 0.90 g of the trihydrate of the title compound, melting at 103 - 106* C. 

25 Elemental analysis: 





Calculated for C4 2H 6 oNs07 


•3 H 2 0: 






30 




C. 


59.84%; 


H, 


7.89%; 


N, 


13.29%. 




Found: 


C, 


60.10%; 


H, 


7.98%; 


N, 


13.46%. 
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EXAMPLE 29 

N-{N-[N-(N-Benzyl-N-isopropylaminoa^ 
morpholinoethyl)amide 



40 



45 



Following a procedure similar to that described in Example 21(b), 175 mg (0.5 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate [prepared as described in Example 21(a)] and 74.6 mg (0.5 mmole) of 
N-benzyl-N-isopropylamine were reacted together and subsequently treated as described in Example 21(c), 
to afford 175 mg of the dihydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.51. 

Elemental analysis: 



50 



Calculated for C*8H 6 sN 7 0gS .2 H 2 0: 



Found: 



c. 


63.76%; 


H, 


7.69%; 


N, 


10.84%; 


S. 


c, 


63.75%; 


H, 


7.50%; 


N, 


10.59%; 


S. 



3.55%. 
3.84%. 
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EXAMPLE 30 

N-[N-(N-[4-(4-Chlorobenzhyd^ 
cyclostatin-(2-morpholinoethyl)amide 

Following a procedure similar to that described in Example 21(b), 175 mg (0.5 mmole) of methyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate [prepared as described in Example 21(a)] and 143 mg (0.5 mmole) of 
1-(4-chlorobenzhydryl)piperazine were reacted together and subsequently treated as described in Example 
21(c), to afford 168 mg of the monohydrate of the title compound as white crystals, melting at 75 - 80* C. 

Elemental analysis: 



Calculated for CssHssCl N 8 0 G S •hfeO: 





C. 


61.75%: 


H, 


7.01%: 


N, 


Found: 


C, 


61.66%; 


H, 


6.89%: 


N, 



EXAMPLE 31 

N-{N-[N-(N-Ben2yl-N-methylaminoa 
amide 

2 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 200 mg (0.370 
mmole) of N-(t-butoxycarbonyl)-L-leucyl-cyclostatin-(2-morpholinoethyl)amide in 2 ml of methanol, and the 
mixture was stirred at room temperature for 1 hour. At the end of this time, the solvent was removed by 
distillation to dryness under reduced pressure, and the residue was dissolved in 5 ml of dimethylformamide. 
140 mg (0.372 mmole) of N-(N-methyl-N-benzylaminoacetyl)-3-(1-naphthyl)-L-alanine, 0.26 ml (1.87 
mmole) of triethylamine and 76 mg (0.443 mmole) of diethyl cyanophosphonate (95%) were then added to 
the resulting solution, and the reaction mixture was stirred at room temperature for 4 hours, after which it 
was allowed to stand overnight. The solvent was then removed by distillation under reduced pressure, and 
the residue was purified by silica gel thin layer chromatography (developing solvent: a 9 : 1 by volume 
mixture of methylene chloride and methanol), to afford 202 mg of the monohydrate of the title compound as 
a white powder. 

Silica gel thin layer chromatography, Rf value 0.51. 

Elemental analysis: 



Calculated for C^gHggNcOc •H 2 0: 





C, 


67.62%; 


H, 


8.39%; 


N, 


Found: 


C, 


67.43%; 


H, 


8.19%; 


N, 



EXAMPLE 32 



N-{N-fN^N-CyclcftexYl-N-methy^ 
morpholinoethyl)amide 

A procedure similar to that described in Example 31 was repeated, but using 138 mg (0.375 mmole) of 
N-(N^yclohexyl-N-methy^ (prepar d by a procedure similar to that 

described in Preparation 19) instead of the N-(N-methyl-N-benzylaminoac tyl>-3-(l -naphthyl)-L-alanine, and 
this was reacted with 200 mg (0.370 mmole) of N-(t-butoxycarbonyl)-L-leucyl-cyclostatin-(2-mor- 
pholinoethyl)amide [prepared by a procedure similar to that described in Example 2(a)], to give 106 mg of 
the p ntahydrate of the title compound as a white powder. 
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Silica gel thin layer chromatography, Rf value 0.50. 
Elemental analysis: 



Calculated for C45H70N6O6 


• 5 H 2 0: 








C. 


61.34%; 


H, 


9.15%; 


N, 


9.54%. 


Found: 


C, 


61.33%; 


H, 


9.00%; 


N, 


9.43%. 



EXAMPLE 33 

N-{N-[N-(N-Cyciohexyl-N-methylamm 
pyrrolidinyl)propyl]amide 

5 ml of a 4N solution of hydrogen chloride in dioxane were added to a solution of 300 mg (0.54 
mmole) of N-[N-(t-butoxycarbonyl)-L-leucyl]^yclostatin-[3-(2K)xo-1-pyrrolidinyl)propyl]amtde (prepared as 
described in Preparation 18) in 5 ml of methanol, and the mixture was stirred at room temperature for 1 
hour. At the end of this time, the solvent was removed by distillation to dryness under reduced pressure, 
and the residue was dissolved in 10 ml of dimethylformamide. 199 mg (0.54 mmole) of N-(N -methyl- N- 
cyclohexylaminoacetyl)-3-(1-naphthyl)-L-alanine, 249 mg (2.46 mmole) of triethylamine and 150 mg (0.92 
mmole) of diethyl cyanophosphonate (95%) were then added to the resulting solution, and the mixture was 
stirred at room temperature for 4 hours. At the end of this time, the solvent was removed by distillation 
under reduced pressure, and the residue was purified by silica gel column chromatography (eluent: a 10 : 1 
by volume mixture of chloroform and methanol), to afford 360 mg of the hemihydrate of the title compound 
as white crystals, melting at 75 - 82 • C. 

Elemental analysis: 



Calculated for C4 6 H70N6O6 H 2 0: 



Found: 



c, 


68.03%; 


H, 


8.81%; 


N, 


c, 


67.86%; 


H, 


8.63%; 


N, 



10.35%. 
10.14%. 



EXAMPLE 34 

N-{N-[N-(N-Benzyl-N-methylamin^^ 
pyrrolidinyl)propyl]amide 

A procedure similar to that described in Example 33 was repeated, except that 203 mg (0.54 mmole) of 
N-(N-benzyl-N-methylaminoacetyl)-(1-naphthyl)-L-alanine (prepared by a procedure similar to that described 
in Preparation 19) were used instead of the N^N-methyl-N-cyclohexylaminoacetylhS^I-naphthylH-alanine, 
and this was reacted with 300 mg (0.54 mmole) of N-[N-(t-rxrto>cycarbonyK-leu 

pyrrolidinyl)propyl]amide (prepared by a procedure similar to that described in Preparation 18), to give 350 
mg of the monohydrate of the title compound as white crystals, melting at 78 - 86 * C. 



Elemental analysis: 



Calculated for C^HecNcOe 


• H 2 0: 








C, 


68.09%; 


H, 


8.27%; 


N t 


10.14%. 


Found: 


C, 


68.40%; 


H, 


8.22%; 


N, 


10.05%. 
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EXAMPLE 35 



N-{N-[N-(N-Butyl-N-m thylaminoacetyl)-3-(1-naphthyl)-L-alanyl)-L-leucyl)-cyclostatin-[3-(2-oxo-l- 
pyrrolidinyl)propyl)amicl8 



A procedure similar to that described in Example 33 was repeated, except that 280 mg (0.70 mmole) of 
N-(N-butyl-N-methylaminoacetyl)-3-(1-naphthyl)-L-atanine (prepared by a procedure similar to that de- 
scribed in Preparation 19) were used instead of the N-(N-methyl-N-cyclohexylaminoacetyl)-3-(l-naphthyl>-L- 
alanine, and this was reacted with 300 mg (0.54 mmole) of N-[N-(t-butoxycarbonyl)-L-leucyl]-cyclostatin-[3- 
(2-oxo-1-pyrrolidinyl)propyl]amide, to give 270 mg of the 2.5-hydrate of the title compound as white 
crystals, melting at 66 - 70 * C. 

Elemental analysis: 



Calculated for C^HgsNcOg -2.5 H 2 0: 



Found: 



c, 


65.00%; 


H, 


8.93%; 


N, 


c. 


64.75%; 


H, 


8.81%; 


N, 



10.34%. 
10.20%. 



EXAMPLE 36 



N-{N-[N-(N-Diisobutylaminoacetyl)-3-(1-naph^ 
morpholinoethyl)amide 



A procedure similar to that described in Example 27(c) was repeated, except that 140 mg (0.35 mmole) 
of methyl N-(N,N-diisobutylaminoacetyl)-3-(1-naphthyl)-L-alanate were employed instead of the methyl N- 
(N,N-diethylaminoacetyl)-3-(l-naphthyl)-L-alanate, and this was reacted with the compound which had been 
prepared by removing the t-butoxycarbonyl group from 208 mg (0.35 mmole) of N-[N-(t-butoxycarbonyl)-3- 
(4-thia^olyl)-L-alanyl]-cyclostatin-(2-morpholinoethyl)amide [prepared by a procedure similar to that de- 
scribed in Example 2(a)], to give 230 mg of the monohydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.49. 



Elemental analysis: 



Calculated for C46H63N7O6S -H 2 0: 




C, 


63.79%; 


H, 


8.26%; 


N, 


11.32%; 


S. 


3.70%. 


Found: 


C, 


63.51%; 


H, 


8.29%; 


N, 


11.04%; 


S. 


3.58%. 



EXAMPLE 37 



N-[N-{N44-(4-nuorophenylH^ipe^ 
cyclostatin-(2-morpholinoethyl)amide 

A procedure similar to that described in Example 16(b) was repeated, except that 200 mg (0.26 mmole) 
of N-{NHN^t-btrtoxycarbonyl^ 

pholinoethyl)amide [prepared as described in Example 16(a)] and 63.1 mg (0.26 mmole) of [4-(4- 
fluorophenyl)-1-piperazinyl]acetic acid were reacted together to giv 51 mg of the dihydrate of th title 
compound as a white powder. 

Silica g I thin lay r chromatography, Rf value 0.50. 
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Elemental analysis: 



Calculated for CisHgsFNsOgS -2 H 2 0: 




c, 


61.65%; 


H, 


7.22%; 


N, 


11.98%. 


Found: 


c, 


61.88%; 


H t 


7.20%; 


N, 


11.70%. 



EXAMPLE 38 

N-{N-[N-(N-Benzyl-N-methylaminoacetyl)-3-(1-naphthyl)-L-alanyl]-L-histidyl-cyclo 
pyfrolidinyl)propyl)amide 

A procedure similar to that described in Example 34 was repeated, except that 150 mg (0.26 mmole) of 
N-[N-(t-butoxycarbonyl)-L-histidyI]-cy^ were employed instead 

of N-[N-(t-butoxycarbonyl)-L-leucylK and this was reacted 

with 120 mg (0.31 mmole) of N-(N-ben2yl-N-methylaminoacetyl)-3-(1-naphthyl)-L-alanine, to give 118 mg of 
the sesquihydrate of the title compound as a white powder, melting at 91 - 94 *C. 

Elemental analysis: 



Calculated for C^H^NsOc 


•1.5 H 2 0: 








C, 


65.48%; 


H, 


7.60%; 


N, 


13.00%. 


Found: 


C. 


65.27%; 


H. 


7.31%; 


N, 


12.83%. 



30 

EXAMPLE 39 

N-{N-[N-Morpholinoacetyl-3-"(1-naph^ 

35 2 ml of methanol and 2 ml of a 4N solution of hydrogen chloride in dioxane were added to 130 mg 
(0.24 mmole) of N-tN-(t-butoxycarbonyl)-L-leucyl]-cyclostatin-(2-morpholinoethyl)amide (prepared by a pro- 
cedure similar to that described in Example 2(a)], and the mixture was stirred for 1 hour to remove the t- 
butoxycarbonyl group. The reaction mixture was then evaporated to dryness under reduced pressure, and 
the residue, together with 82.2 mg (0.24 mmole) of N-morphoIinoacetyl-3-(1-naphthyl)-L-alanine, was 

40 suspended in 15 ml of anhydrous tetrahydrofuran. 97 mg (0.96 mmole) of triethylamine and subsequently 
79.3 mg of diphenylphosphoric azide were then added to the resulting suspension, whilst ice-cooling, and 
the mixture was stirred for 0.5 hours; the stirring was then continued at room temperature for a further 64 
hours. At the end of this time, the solvent was removed by distillation under reduced pressure, and the 
residue was purified by preparative thin layer chromatography (developing solvent: a 9 : 1 by volume 

45 mixture of methylene chloride and methanol), to afford 100 mg of the dihydrate of the title compound as a 
colourless amorphous substance. 

Silica gel thin layer chromatography, Rf value 0.50. 



Elemental analysis: 

50 



Calculat 


dforC4 2 H€ 4 N6 07 


• 2 H 2 0: 








C. 


62.98%; 


H. 


8.56%; 


N, 


10.49%. 


Found: 


c. 


62.98%; 


H. 


8.14%; 


N, 


10.36%. 
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EXAMPLE 40 



N-{N-[N-Morpholinoacetyl-3-0^ 

A procedure similar to that described in Example 33 was repeated, except that 175 mg (0.53 mmole) of 
N-morpholinoacetyl-3-(l-naphthyl)-L-alanine were employed instead of the N-(N-methyl-N-cyclohex- 
ylaminoacetyl)-3-(l-naphtyl)-L-alanine, and this was reacted with 238 mg (0.43 mmole) of N-[N-(t-butoxycar- 
bonyl)-L-leucyl]-cyclostatin-[3-(2-oxo-1-pyrrolidinyl)propyl]amide l to give 109 mg of the monohydrate of the 
title compound as white crystals, melting at 105 - 109 "C. 

Elemental analysis: 



Calculated for C* 3 H 6 * N 6 07 «H 2 0: 



Found: 



c, 


64.96%; 


H. 


8.37%; 


N, 


c, 


64.83%; 


H, 


8.21%: 


N, 



10.57%. 
10.32%. 



EXAMPLE 41 

N-{N-[N-Morpholinoacetyl-3-(1^ 
amide 

41 (a) N-(t-Butoxycarbonyl)-cyclostatin-[($)-2-methylbutyl]amide 

A procedure similar to that described in Example 20(a) was repeated, except that 0.33 g (3.81 mmole) 
of (S)-2-methylbutylamine was employed instead of the 2-morphoIinoethylamine, and this was reacted with 
1.00 g (3.17 mmole) of N-(t-butoxycarbonyl)cyclostatin. to give 1.13 g (93%) of the title compound as a 
white powder. 

41 < b ) N-{N-[N-Morpholinoacetyl-3-(1-na^ 
butyl]amide 



A procedure similar to that described in Example 16(a) was repeated, except that 0.50 g (1.30 mmole) 
of N-(t-butoxycarbonyl)-cyclostatin-I(S)-2-methylbutyl]ajnide were employed instead of the N-(t-butox year- 
bony l)-cyclostatin-(2-morpholinoethy I )amide, and this was reacted with the compound which had been 
prepared by removing the t-butoxycarbonyl group from 354 mg (1 .30 mmole) of N-(t-butoxycarbonyl)-3-(4- 
thiazolylK-alanine; subsequent reactions were carried out as described in Example 16(b). to give 254 mg 
(72%) of the 2.5-hydrate of the title compound as a white powder. 

Silica gel thin layer chromatography, Rf value 0.63. 



Elemental analysis: 



Calculated for CiiHsaNeOeS -2.5 H 2 0: 




C, 


60.94%; 


H, 


7.60%; 


N, 


10.40%; 


S, 


3.97%. 


Found: 


C, 


60.56%; 


H, 


7.14%; 


N, 


10.61%; 


S, 


3.99%. 
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EXAMPLE 42 

N-{N-[N-Morpholinoacetyl-3-n-napm^ 

42(a) N-(t-Butoxycarbonyl)-cvclostatin-propylamide 

510 mg (1.6 mmoles) of N-(t-butoxycarbonyl)-cyclostatin, 90 mg (1.6 mmoles) of propylamine and 320 
mg (3.2 mmoles) of triethytamine were added to 20 ml of anhydrous tetrahydrofuran. 280 mg (1.6 mmoles) 
of 95% diethyl cyanophosphonate (95%) were then added dropwise to the mixture, whilst ice-cooling, and 
the mixture was stirred for 4 hours at the temperature of ice-cooling, and then allowed to stand overnight. 
The reaction mixture was then concentrated by evaporation under reduced pressure, and the residue was 
diluted with water and then extracted with ethyl acetate. The organic extract was washed with water, dried 
over anhydrous magnesium sulphate and concentrated by evaporation under reduced pressure. The residue 
was triturated with a mixture of ethyl acetate and hexane to induce crystallization. 446 mg of the title 
compound, melting at 135 - 136* C, were obtained. 

42 (b) N-[N-(t-Butoxycarbonyl)-3-(4-thia2olyl)-L-alanyl]-cyclostatin-propylamide 

440 mg (1.24 mmoles) of N-(t-butoxycarbonyl)-cyclostatin-propylamide [prepared as described in step 
(a) above] and 8 ml of a 4N solution of hydrogen chloride in dioxane were added to 2 ml of methanol, and 
the mixture was stirred for 1 hour at room temperature. The reaction mixture was then evaporated to 
dryness under reduced pressure, and the residue was dissolved in 17 ml of anhydrous tetrahydrofuran. 340 
mg (1.24 mmoles) of N-(t-butoxycarbonyl)-3-(4-thia2olyi)-L-alanine and 510 mg (5.0 mmoles) of 
triethylamine were added to the resulting solution, after which 210 mg (1.24 mmoles) of diethyl 
cyanophosphonate (95%) were added dropwise, whilst ice-cooling. The reaction mixture was then stirred for 
4 hours, after which it was allowed to stand overnight. It was then concentrated by evaporation under 
reduced pressure. The residue was mixed with a small amount of water and then extracted with ethyl 
acetate. The organic extract was washed with water, dried over anhydrous magnesium sulphate and 
concentrated by evaporation under reduced pressure. The residue was triturated with a mixture of 
methylene chloride and hexane to induce crystallization. 513 mg of the title compound, melting at 198 - 
200 # C. were obtained. 

42(c) N-{N-[N-Morpholinoacetyl-3-(1-naphfo 

510 mg (1.0 mmole) of N-[N-(t-butoxycarbonyl)-3-(4-thia2olyl)-L-alanylJ-cyclostatin-propylamide and 12 
ml of a 4N solution of hydrogen chloride in dioxane were added to 4 ml of methanol, and the mixture was 
stirred for 1 hour at room temperature. The reaction mixture was then evaporated to dryness under reduced 
pressure, and the residue was dissolved in 20 ml of anhydrous tetrahydrofuran. 340 mg (1.0 mmole) of N- 
morpholino- acetyl-3-(1-naphthyl)-L-alanine and 510 mg (5.0 mmoles) of triethylamine were added to the 
resulting solution, after which 170 mg (1.0 mmole) of 95% diethyl cyanophosphonate (95%) were added 
dropwise, whilst ice-cooling, to the mixture. The reaction mixture was stirred for 4 hours at room 
temperature, allowed to stand overnight and then evaporated to dryness under reduced pressure. The 
residue was mixed with a small amount of water, and the resulting mixture was extracted with ethyl acetate. 
The organic extract was washed with water, dried over anhydrous magnesium sulphate and concentrated by 
evaporation under reduced pressure. The residue was triturated with a mixture of methylene chloride and 
hexane to induce crystallization. 630 mg of the monohydrate of the title compound, melting at 189 - 191 'C, 
were obtained. 

Elemental analysis: 



Calculated for CaaHsiNeOcS ^0: 




c, 


62.21%; 


H, 


7.50%; 


N, 


11.16%; 


s, 


4.26%. 


Found: 


c, 


62.34%; 


H, 


7.32%; 


N, 


11.05%; 


s, 


3.99%. 
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EXAMPLE 43 



N-(N-[N-MorpholinoacetyKH^^ 

43(a) N-(t-Butoxycarbonyl)-cyclostatin-butylamide 

Following a procedure similar to that described in Example 42(a), but reacting 510 mg (1.6 mmoles) of 
N-(t-butoxycarbonyl)-cyclostatine with 120 mg (1.6 mmoles) of butylamine (instead of the propylamine). 396 
mg of the title compound were obtained as white crystals. 

43(b) N-{N-[N-Morpholinoacetyl-3-(1-naphth^ 

Following a procedure similar to that described in Example 42(b), followed by a procedure similar to 
that described in Example 42(c). but reacting 390 mg (1.05 mmoles) of N-(t-butoxycarbonyl)-cyclostatin- 
butylamide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyl)-cyclostatin- 
propylamide] and 290 mg (1.05 mmoles) of N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanine. 590 mg of the 
hemihydrate of the title compound were obtained as crystals, melting at 180 - 182* C. 

Elemental analysis: 



Calculated for CioHseNsOsS • V2H2O: 



Found: 



c. 


63.38%; 


H, 


7.58%; 


N, 


11.09%; 


S, 


c. 


63.09%; 


H, 


7.57%; 


N, 


10.97%; 


S, 



4.23%. 
4.16%. 



EXAMPLE 44 



N-{N^N-Morpholinoacetyl-3-(1-naphthyl^ 

44(a) N*(t-Butoxycarbonyl)-cyclostatin-isobutylamide 

Following a procedure similar to that described in Example 42(a), but reacting 140 mg (1.9 mmoles) of 
isobutylamine (instead of the propylamine) and 500 mg (1.59 mmoles) of N-(t-butoxycarbonyl)-cyclostatine, 
470 mg of the title compound were obtained as white crystals. 



44(b) N-{N-[N-Morpholinoacetyl-3-^naphm 

Following a procedure similar to that described in Example 42(b), followed by a procedure similar to 
that described in Example 42(c). but reacting 460 mg (1.24 mmoles) of N-(t-butoxycarbonyl)-cyclostatin- 
isobutylamide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyl)-cyclostatin- 
propylamide] and 340 mg (1.24 mmoles) of N-(t-butoxycarbonyl)-3-(4-thia20lyl)-L-alanine, 785 mg of the 
monohydrate of the title compound were obtained as crystals, melting at 195 - 197* C. 

Elemental analysis: 



Calculated for G«otfccNsOtS .H2O: 





C. 


62.64%; 


H, 


7.62%; 


N, 


10.96%; 


S, 


Found: 


C, 


62.94%; 


H. 


7.64%; 


N, 


10.85%; 


S, 
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EXAMPLE 45 



N-(N-[N-Morpholinoacetyl-3-(l-na^ 

45(a) N'(t-Butoxycarbonyl)-cyclostatin-diisobutylamide 

Following a procedure similar to that described in Example 42(a), but reacting 205 mg (1.59 mmoles) of 
diisobutylamine (instead of the propylamine) and 500 mg (1.59 mmoles) of N-(t-butoxy carbon yl)- 
cyclostatine, 560 mg of the title compound were obtained as a white powder. 

45(b) N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-L-alan 

Following a procedure similar to that described in Example 42(b), followed by a procedure similar to 
that described in Example 42(c), but reacting 427 mg (1.0 mmole) of N-(t-butoxy carbon y I )-cyclostatin- 
diisobutylamide [prepared as described in step (a) above, instead of the N-(t-butoxy carbon y I )-cyclostatin- 
propylamide] and 272 mg (1.0 mmole) of N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanine, 690 mg of the title 
compound were obtained as an amorphous monohydrate. 

Silica gel thin layer chromatography, Rf value 0.53, (developing solvent: a 30 : 1.5 by volume mixture of 
ethyl acetate and methanol). 

Elemental analysis: 



Calculated for C^HtiNsO^S *H 2 0: 



Found: 



c, 


64.21%; 


H, 


8.08%; 


N, 


10.21%; 


S, 


c, 


64.51%; 


H, 


7.79%; 


N, 


10.47%; 


S, 



3.89%. 
3.88%. 



EXAMPLE 46 

N-{N-[N-Morpholinoacetyl-3-(l-naphmyl^ 

46(a) N-(t-Butoxycarbonyl)-cyclostatin-pentylamide 

Following a procedure similar to that described in Example 42(a), but reacting 0.22 ml (1 .9 mmoles) of 
pentylamine (instead of propylamine) and 500 mg (1.59 mmoles) of N-(t-butoxycarbonyl)-cyclostatine, 580 
mg of the title compound were obtained as white crystals. 

46(b) N-{N-[N-Morphoiinoacetyl-3-(1-naphthyl)-L-alanyl^ 

Following a procedure similar to that described in Example 42(b), followed by a procedure similar to 
that described in Example 42(c), but reacting 580 mg (1.5 mmoles) of N-(t-butoxycarbonyl)-cyclostatin- 
pentytamide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyl)-cyclostatin- 
propylamide] and 463 mg (1.7 mmoles) of N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanine, 574 mg of the 
mono-hydrate of the title compound were obtained, melting at 141 - 143 *C. 



Elemental analysis: 



Calculated for CiiHssNeOsS -H 2 0: 





C 


63.05%; 


H, 


7.74%; 


N, 


10.76%; 


S, 


4.10%. 


Found: 


C, 


63.13%; 


H, 


7.63%; 


N, 


10.86%; 


s, 


4.05%. 
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EXAMPLE 47 

N-{N-[N-Morpho)inoacetyl-3^l-n^ 

47(a) N-(t-Buto>cycarbony)Kyclostattn'isopentylamide 

Following a procedure similar to that described in Example 42(a), but reacting 0.22 ml (1 .9 mmoles) of 
isopentylamine (instead of propylamine) and 500 mg (1.59 mmoles) of N-(t-butoxycarbonyl)-cyclostatine, 
600 mg of the title compound were obtained as white crystals. 

47 ( b ) N-{N-[N-Moipholinoacety l-3-(1-^^ 

Following a procedure similar to that described in Example 42(b). followed by a procedure similar to 
that described in Example 42(c), but reacting 600 mg (1.56 mmoles) of N-(t-butoxycarbonyl)-cyclostatin- 
isopentylamide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyl)-cyclostatin- 
propylamide] and 425 mg (1.56 mmoles) of N-(t-butoxycarbonyl)-3-(4-thia20lyl)-L-alanine, 828 mg of the 
monohydrate of the title compound were obtained, melting at 160 - 162 *C. 

Elemental analysis: 



Calculated for C4 1 HssN&OeS .H 2 0: 



Found: 



c. 


63.05%; 


H, 


7.74%; 


N ( 


10.76%; 


S t 


c, 


63.26%; 


H, 


7.62%; 


N, 


10.74%; 


s, 



4.10%. 
4.25%. 



EXAMPLE 48 

N-{N-[N-Moipholinoacetyl-3-(1-naphth^ 
amide 

48(a) N-(t-butoxycarbonyl)-cyclostatin-[(RS)-2-methylbutyl]amide 

Following a procedure similar to that described in Example 42(a), but reacting 170 mg (1.9 mmoles) of 
(RS)-2-methylbutylamine (instead of the propylamine) and 500 mg (1.59 mmoles) of N-(t-butoxycarbonyi)- 
cyclostatine, 440 mg of the title compound were obtained as white crystals. 

4Q ^ } ) N-{N-[N-Morprrolinoacetyl^ 
butyl]amide 

Following a procedure similar to that described in Example 42(b), followed by a procedure similar to 
that described in Example 42(c), but reacting 550 mg (1.43 mmoles) of N-(t-butoxycarbonylH(RS)-2- 
methylbutyljamide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyl)-cyclostatin- 
propylamide] and 390 mg (1.43 mmoles) of N^rtuto)cycart>onyl)-3-{4-thia20lyl)-L-alanine, 862.5 mg of the 
hemihydrate of the title compound were obtained, melting at 138 - 140 • C. 



Elemental analysis: 



Calculated for C41 HssNsOeS • V 2 H2O: 





a 


63.79%; 


H, 


7.70%; 


N, 


10.88%; 


S. 


Found: 


C. 


63.54%; 


H f 


7.67%; 


N, 


10.94%; 


S, 
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EXAMPLE 49 

N-fN"[N-Morpholinoacetyl-3-(l-naph^ 

49(a) N-(t-Butoxycarbonyl)-cyclostatin-hexylamide 

Following a procedure similar to that described in Example 42(a), but reacting 380 mg (3.8 mmoles) of 
hexylamine (instead of the propylamine) and 1.0 g (3.17 mmoles) of N-(t-butoxycarbonyl)-cyclostatine, 1.1 g 
of the title compound were obtained. 

49(b) N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-L-alanyl}-3"(4-thiazolyl)-L-alanyl}-cyclostatin-hexylamide 

Following a procedure similar to that described in Example 42(b). followed by a procedure similar to 
that described in Example 42(c), but reacting .1.1 g (2.76 mmoles) of N-(t-butoxycarbonyl)-cyclostatin- 
15 hexylamide [prepared as described in step (a) above, instead of the N-(t-butoxycarbonyl)-cyciostatin- 
propylamide] and 750 mg (2.76 mmoles) of N-(t-butoxycarbonyl)-3-(4-thiazolyl)-L-alanine, 1.40 g of the 
monohydrate of the title compound were obtained, melting at 1 54 - 1 56 • C. 

Elemental analysis: 



Calculated for C^HgoNsOsS .H 2 0: 




C, 


63.45%; 


H, 


7.86%; 


N, 


10.57%; 


S, 


4.03%. 


Found: 


C. 


63.67%; 


H, 


7.85%; 


N, 


10.60%; 


S, 


4.09%. 



The monohydrate thus obtained was recrystallised from methylene chloride, to give the title compound, 
melting at 180 - 182' C. 



30 



Elemental analysis: 



35 



Calculated for C4 2 H 6 oN 6 0&S: 



Found: 



c, 


64.92%; 


H, 


7.78%; 


N, 


10.82%; 


S, 


c. 


65.02%; 


H, 


7.91%; 


N, 


10.64%; 


S, 



4.13%. 
3.97%. 



40 EXAMPLE 50 



N-{N-[N-(Benzyl-N-methylaminoacetyl)^ 
isopentylamide 

45 539 mg (1.0 mmole) of N-(t-butoxycarbonyl)-3-(4-thia2olyl)-L-alanyl-cyclostatin-isopentylamide [prepared 
by a procedure similar to that described in Example 47(a)] and 12 ml of a 4N solution of hydrogen chloride 
in dioxane were added to 4 ml of methanol, and the mixture was stirred at room temperature for 1 hour. At 
the end of this time, the reaction mixture was evaporated to dryness under reduced pressure, and the 
residue was dissolved in 20 ml of anhydrous tetrahydrofuran. 376 mg (1.0 mmole) of N-<benzyl-N- 

50 methylaminoacetyl)-3-<1-naphthyl>-L-alanine (prepared as described in Preparation 19) and 510 mg (5.0 
mmoles) of triethylamine were then added to the solution, after which 170 mg (1.0 mmole) of diethyl 
cyanophosphonate (95%) w re added dropwis to the mixture, whilst ice-cooling. Th mixture was then 
stirred for 1 6 hours. At the end of this tim , the reaction mixture was vaporated to dryness under reduced 
pressure. The r sidue was mixed with a small amount of water and then extract d with ethyl acetate. The 

55 organic extract was washed with water, dried ov r anhydrous magnesium sulphate and concentrated by 
vaporation under reduced pressur . The residu was triturated with a mixtur of methylene chlorid and 
hexane to crystallize it 670 mg of the hemihydrat of the title compound were obtained, melting at 128 - 
132*C. 
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Elemental analysis: 



Calculated for CasHsoNsOsS •V 2 H 2 0: 





C, 


67.05%; 


H f 


7.63%; 


N, 


10.43%; 


s, 


Found: 


C, 


67.00%; 


H, 


7.55%; 


N, 


10.43%; 





EXAMPLE 51 

N-{N-[N-(N-Cyciohexyl-N-methylami^^^ 
butylamide 

520 mg (1 .0 mmole) of N-(t-butoxycarbonyl)-3-(4-thia20lyI)-L-alanyl-cyclostatin-butylamide [prepared by 
a procedure similar to that described in Example 43(a)] and 12 ml of a 4N solution of hydrogen chloride in 
dioxane were added to 4 ml of methanol, and the mixture was stirred for 1 hour at room temperature. At the 
end of this time, the reaction mixture was evaporated to dryness under reduced pressure, and the residue 
was dissolved in 20 ml of anhydrous tetrahydrofuran. 370 mg (1.0 mmole) of N-(N-cyc!ohexyl-N- 
methylaminoacetyl)-3-(1-naphthyl)-L-alanine (prepared as described in Preparation 20) and 510 mg (57o 
mmoles) of triethylamine were then added to the resulting solution, after which 170 mg (1.0 mmole) of 95% 
diethyl cyanophosphonate were added dropwise to the mixture, whilst ice-cooling. The mixture was then 
stirred at room temperature for 17 hours. At the end of this time, the reaction mixture was evaporated to 
dryness under reduced pressure. The residue was mixed with a small amount of water, and the mixture was 
extracted with ethyl acetate. The organic extract was washed with water, dried over anhydrous magnesium 
sulphate, and evaporated to dryness under reduced pressure. The residue was triturated with isopropyl 
ether to crystallize it. 480 mg of the hemihydrate of the title compound were obtained, melting at 78 'C. 

Elemental analysis: 



Calculated for C43H62N6O5S • V2H2O: 




C, 


65.87%; 


H, 


8.10%; 


N, 


10.72%; 


S, 


4.09%. 


Found: 


C, 


65.82%; 


H. 


8.16%; 


N, 


10.55%; 


s, 


4.02%. 



EXAMPLE 52 



N-{N-[N^N-Cyclohexyl-N-me^ 
hexylamide 

Following a procedure similar to that described in Example 51, but using 400 mg (0.724 mmoles) of N- 
(t-butoxycartx>nyl)-3^4-thia2oW [prepared by a procedure similar to that 

described in Example 49(a)] and 270 mg (0.724 mmoles) of j^(N-cyclohexyl-N-methylaminoacetyl)-3-(1- 
naphthylH-alanine (prepared as described in Preparation 20), 380 mg of the hemihydrate of the title 
compound were obtained, melting at 117 - 119* C. 

Elemental analysis: 



Calculated for Cts^sNcOsS • V2H2O: 





C, 


66.55%; 


H, 


8.32%; 


N. 


10.35%; 


S, 


Found: 


C, 


66.55%; 


H, 


8.31%; 


N. 


10.49%; 


s, 
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EXAMPLE 53 

N-{N-[N-Morpholinoacetyl-3-(1-^ 
amide 

53(a) N-[N-(t-Butoxycarbonyl)-3-(5-is^^ 

Following a procedure similar to that described in Example 41(b), but reacting 330 mg (1.3 mmoles) of 
N-(t-butoxycarbonyl)-3-(5-isoxazolyl)-L-alanine [prepared as described in Preparation 8, instead of the N-(t- 
butoxycarbonyl)-3-(4-thiazolyl)-L-alanine] and 500 mg (1.3 mmoles) of N-(t-butoxycarbonyl)-cyclostatin-[(S)- 
2-methylbutyl]amide [prepared as described in Example 10(a)], 520 mg of the title compound were 
obtained. 

53(b) N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-L-ate^ 
butyl]amide 

Following a procedure similar to that described in Example 41(b), but reacting 200 mg (0.38 mmoles) of 
N-[N-(t-butoxycarbonyl)-3-(5-isoxa {prepared as de- 

scribed in step (a) above, instead of the N-[N-(t-butoxycarbonyl)-3-(4-thia2olyl)-L-alanyl]-cyclostatin-[(S)-2- 
methylamide]} and 130 mg (0,38 mmoles) of N-morpholinoacetyl-3-{1-naphthyl)-L-alanine (prepared as 
described in Preparation 17), 260 mg of the dihydrate of the. title compound were obtained, melting at 124 - 
126-C. 

Elemental analysis: 



Calculated for Ct , H 5 a Ng O? 


• 2H 2 0: 








C. 


62.89%; 


H, 


7.98%; 


N, 


10.73%. 


Found; 


C, 


62.63%; 


H, 


7.76%; 


N, 


10.50%. 



EXAMPLE 54 

N-{N-[N-(N-Benzyl-N-methylaminoacetyl)-3-^^ 
2-methylbutyl}amide 

Following a procedure similar to that described in Example 53, but reacting 120 mg (0.38 mmoles) of 
N-{N-benzyl-N-methylaminoacetyl)-3-(1-naphthyl)-L-alanine [prepared as described in Preparation 19, in- 
stead of the N-morpholinoacetyl-3-(1-naphthyl)-L-alanine] and 200 mg (0.38 mmoles) of N-(t-butoxycar- 
bonyl)-3-(5-isoxazolyl)-L-alanyl-cyclostatin-[(S)-2-methylbutyl]amide [prepared as described in Example 53- 
(a)] t 220 mg of the sesquihydrate of the title compound were obtained, melting at 138 - 140 *C. 

Elemental analysis: 



Calculated for C* i Hsa N& Og 


• 3 / 2 H2O: 








C. 


64.97%; 


H, 


8.11%; 


N, 


11.09%. 


Found: 


C. 


64.83%; 


H, 


7.98%; 


N. 


10.71%. 
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EXAMPLE 55 

N-{N-[N-(N-BenzylN-methylamino^^ 
methylbutyl]amide 

55(a) N-[N-(t-birtoxycarbonylK-^ 

2.5 g (6.5 mmoles) of N-(rtutoxyMit)onylKyclostatin-[(^)-2-nnethylbutyl]amide [prepared as de- 
scribed in Example 10(a)] were dissolved in 30 ml of a 4N solution of hydrogen chloride in dioxane, and 
then the solution was stirred for 1 hour at room temperature. At the end of this time, the reaction mixture 
was evaporated to dryness under reduced pressure. The residue was dissolved in 20 ml of dimethylfor- 
mamide. and then 3.29 g (32.5 mmoles) of triethy famine and 2.16 g (8.45 mmoles) of N-(t-butoxycarbonyl)- 
L-histidine were added to the resulting solution. 1 .45 g (8.45 mmoles) of diethyl cyanophosphonate (95%) 
were then added dropwise to the solution, which was then stirred for 18 hours, whilst ice-cooling. At the end 
of this time, the reaction mixture was concentrated by evaporation under reduced pressure, and the residue 
was mixed with a small amount of water and then extracted with ethyl acetate. The organic extract was 
washed with a 5% w/v aqueous solution of sodium bicarbonate and with a saturated aqueous solution of 
sodium chloride, in that order, and dried over anhydrous sodium sulphate, after which the solvent was 
removed by evaporation under reduced pressure. The residue was purified by silica gel thin-layer 
chromatography (developing solvent: a 10 : 1 by volume mixture of methylene chloride and methanol), to 
afford 2.03 g of the title compound. 

55 < b ) N-{N-[N-(N-Ben2yl-N-methylaminoacetyl)-3-(1-naphthyl)-L-alanyl]-L-histidyl}-cyclostatin-[(RS)-2- 
methylbutyl]amide ~ " 

0.52 g (1.0 mmole) of N-[N-(t-butoxycarbonyl)-L-histidyl]-cyclostatin-[(RS)-2-methylbutyl]amide [pre- 
pared as described in step (a) above] was dissolved in 7.5 ml of a 4N solution of hydrogen chloride in 
dioxane and stirred for 1 hour. At the end of this time, the reaction mixture was evaporated to dryness 
under reduced pressure. The residue was dissolved in 5 ml of dimethylformamide, and then 0.51 g (5.0 
mmoles) of triethylamine and 0.45 g (1.2 mmoles) of N-(N-benzyl-N-methylaminoacetyl)-3-(1-naphthylK- 
alanine (prepared as described in Preparation 19) were added to the resulting solution. 0.21 g (1.2 mmoles) 
of diethyl cyanophosphonate (95%) were then added dropwise to the mixture, after which it was stirred for 
17 hours, whilst ice-cooling. At the end of this time, the reaction mixture was concentrated by evaporation 
under reduced pressure, and the residue was mixed with a small amount of water and then extracted with 
ethyl acetate. The organic extract was washed with a 5% w/v aqueous solution of sodium bicarbonate and 
with a saturated aqueous solution of sodium chloride, in that order, and dried over anhydrous sodium 
sulphate, after which the solvent was removed by evaporation under reduced pressure. The residue was 
purified by silica gel thin-layer chromatography (developing solvent: a 10 : 1 by volume mixture of 
methylene chloride and methanol), to afford 0.54 g of the sesquihydrate of the title compound meltinq at 
103- 106- C. 

Elemental analysis: 



Calculated for C4 5 He tN/Os • 3 /2H 2 0: 





C. 


66.97%; 


H, 


7.99%; 


N. 


Found: 


C. 


66.93%; 


H. 


7.70%; 


N, 



12.15%. 
12.09%. 



EXAMPLE 56 



N-fN^N-(N- Cyclc*e>cyl-N-me^ 
methylbutyl]amide 

F ilowing a procedure similar to that described in Example 55(b). but reacting 0.66 g (1.8 mmoles) of 
N-(N-cyclohexyl-N-m^ [prepared as d scribed in Preparation 20], 

instead of th N-(N-ben2yl-N-methylaminoac tyl)-3-(1-naphthyl)-L-aJanin ) and 0.78 g (1.5 mmoles) of N-[N- 
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(t-butoxycarbonyl)-L-histidyl]-cyclostatin-[(RS)-2-methylbutyl]amide, 0.62 g of the dihydrate of the title 
compound was obtained, melting at 1 10 - 1 13 * C. 

Elemental analysis: 



Calculated for C4*H 65 N 7 0s 


• 2H 2 0: 








C. 


65.40%; 


H, 


8.61%; 


N, 


12.13%. 


Found: 


c, 


65.44%; 


H, 


8.31%; 


N, 


12.10%. 



PREPARATION 1 

N-[3*(1-Naphthyl)propionyl]-(SH-)-4-benzyl-2-oxazolidinone 

14.8 mmole of buty (lithium in hexane were added dropwise to a solution of 2.63 g (14.8 mmole) of (S)-(- 
)-4-benzyl-2-oxazolidinone dissolved in 50 ml of anhydrous tetrahydrofuran at -78 *C under an atmosphere 
of nitrogen. The mixture was stirred for 30 minutes at this temperature, and then 2.95 g (13.5 mmole) of 1- 
naphthylproptonyl chloride in 15 ml of anhydrous tetrahydrofuran were slowly added dropwise at the same 
temperature; the mixture was then stirred for 3 hours. At the end of this time, a saturated aqueous solution 
of sodium chloride was added to the mixture, and the mixture was extracted with ethyl acetate. The extract 
was dried over anhydrous magnesium sulphate, and then freed from the solvent by evaporation under 
reduced pressure. The residue was purified by silica gel column chromatography (eluent: a 1 : 4 by volume 
mixture of ethyl acetate and hexane), to afford 4.65 g (96%) of the title compound as a white amorphous 
substance. 

Mass Spectrum m/e: 359 (M + ). 
PREPARATION 2 

N-[(2-Benzyloxycait>onyl)methyl^ 

15.6 mmole of butyllithium in hexane were added dropwise to a solution of 2.18 ml (15.6 mmole) of 
diisopropylamine dissolved in 40 ml of anhydrous tetrahydrofuran at -78 *C under an atmosphere of 
nitrogen, and then the mixture was stirred for 15 minutes at the same temperature. A solution of 4.65 g 
(12.9 mmole) of N-[3-(1-naphthyl)propionyl]-(S)-(-)-4-benzyl-2-oxazolidinone (prepared as described in Prep- 
aration 1) dissolved in 15 ml of anhydrous tetrahydrofuran was then slowly added dropwise to the above 
mixture at the same temperature, and the mixture was stirred for 30 minutes. At the end of this time, 6.13 
ml (38.7 mmole) of benzyl bromoacetate were added to the mixture, which was then stirred for 6 hours at 
the same temperature. At the end of this time, 15.6 ml of IN aqueous hydrochloric acid and 100 ml of a 
saturated aqueous solution of sodium chloride were added to the mixture. The mixture was then extracted 
with ethyl acetate. The extract was dried over anhydrous magnesium sulphate and concentrated by 
evaporation under reduced pressure. The residue was purified by medium pressure silica gel column 
chromatography (eluent: a 1 : 6 by volume mixture of ethyl acetate and hexane), to afford 3.23 g (49%) of 
the title compound as a colourless oil. 
Mass Spectrum m/e: 507 (M + ). 

Elemental analysis: 



Calculat d for C32H29NOs: 





C, 


75.72%; 


H, 


5.76%; 


N, 


2.76%. 


Found: 


C, 


75.34%; 


H, 


5.90%; 


N. 


2.76%. 
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PREPARATION 3 



N-[2-(Morpholinocart)onyl)methyl-3-(1-naphthvl)propionylh(SH-)-4-benzyi-2 

5 A solution of 1.60 g (3.15 mmole) of N-[(2-ben2yloxycarbonyl)methyl-3-{1-naphthyl)propionyl]-(S)-(-)-4- 
benzyl-2-oxazolidinone (prepared as described in Preparation 2) dissolved in 100 ml of ethanol was stirred 
in an atmosphere of hydrogen and in the presence of 200 mg of a 10% w/w palladium-on-carbon catalyst at 
room temperature for 3 hours. At the end of this time, the catalyst was removed by filtration, and the filtrate 
was concentrated by evaporation under reduced pressure, to afford 1.30 g (99%) of the corresponding free 

jo carboxylic acid, which was dissolved in 20 ml of anhydrous tetrahydrofuran. 0.33 ml (3.78 mmole) of 
morpholine was added to the solution, after which 0.57 ml (3.76 mmole) of diethyl cyanophosphonate 
(95%) and 0.52 ml of triethylamine were added, whilst ice-cooling, under an atmosphere of nitrogen. The 
mixture was stirred at the same temperature for 3 hours, after which it was freed from the solvent by 
evaporation under reduced pressure. The residue was purified by medium pressure column chromatog- 

15 raphy through silica gel (eluent: a 2 : 1 by volume mixture of ethyl acetate and hexane), to afford 1 .23 g 
(81%) of the title compound as white crystals, melting at 80 - 82* C. 
Mass Spectrum m/e: 486 (M + ) 

[ag 5 = +107.9 (c = 0.42, methanol). 

20 Elemental analysis: 





Calculated for C2 9 H 3 oN 2 Os: 


25 




C. 


71.59%; 


H, 


6.21%; 


N. 


5.76%. 




Found: 


c, 


70.07%; 


H, 


6.12%; 


N, 


5.71%. 



30 



PREPARATION 4 



(2R)-3-(Morpholinocarbonyl)-2-(1 -naphthylmethyQpropionic acid 



221 mg (5.27 mmole) of lithium hydroxide monohydrate were added, whilst ice-cooling, to a solution of 
1.28 g (2.63 mmole) of N-[2-(morpholinocarbonyl)methyl-3-{1-naphthyl)proptonyl}-(S)-(-)-4-benzyl-2-ox- 
azolidinone (prepared as described in Preparation 3) dissolved in a mixture of 40 ml of tetrahydrofuran and 
10 ml of water. The mixture was stirred at the same temperature for 3 hours, after which it was freed from 
the solvent by evaporation under reduced pressure. A 10% w/v aqueous solution of sodium hydroxide was 
added to the residue, and the mixture was extracted with methylene chloride. The aqueous layer was 
separated, adjusted with hydrochloric acid to a pH vaJue of 2 and then extracted with methylene chloride. 
The extract was dried over anhydrous magnesium sulphate, and the solvent was removed by distillation 
under reduced pressure, to afford 750 mg (87%) of the title compound as white crystals, metting at 62 - 
66 -C. 

Mass Spectrum m/e: 328 (M + + 1). 

[ot]d 5 = +5.0* (c = 0.18. methanol). 

PREPARATION 5 



Diethyl 5»isoxazolylmethylacetamidomalonate 

3.1 g (70.7 mmole) of sodium hydride (as a 55% w/w dispersion in mineral oil) were added to a solution 
of 14.0 g (6.43 mmole) of diethyl acetamidomalonate dissolved in 150 ml of dimethytformamide, whilst ice- 
cooling, and the mixtur was stirred for 1 hour. At th end of this tim . 23.9 g (0.148 mmol ) of 5- 
bromomethylisoxazol wer added to th r action mixture, which was then stirred at room t mperatur for 
4.5 hours. The r action mixture was then cone ntrat d by vaporation under reduced pr ssur , and th 
r sidue was mixed with water and extracted with ethyl acetate. Th xtract was washed with wat r and 
dried over anhydrous magnesium sulphate, after which it was concentrated by evaporation under reduc d 
pressure. The residue was purified by silica gel column chromatography (eluent a 1 : 2 by volume mixture 
of thyl ac tate and hexane), to afford 14.78 g (77.1 %) of the title compound, melting at 75 - 76 • C. 
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PREPARATION 6 

3-(5-lsoxazolyl)-DL-alanine hydrochloride 

5 120 ml of 6N aqueous hydrochloric acid were added to a suspension of 19.0 g (63.7 mmole) of diethyl 
5-isoxazolylmethylacetamidomalonate (prepared as described in Preparation 5) in 40 ml of ethanol, and the 
mixture was heated under reflux and with stirring for 13 hours. At the end of this time, the reaction mixture 
was concentrated by evaporation under reduced pressure, and the residue was triturated with acetone to 
afford crystals, which were collected by filtration. These crystals were washed with acetone and dried, to 

io give 12.45 g (100%) of the title compound. 

Elemental analysis: 



Calculated for C6H 8 N 2 03 . 


HCI: 














C, 


37.42%; 


H, 


4.71%; 


N, 


14.55%; 


CI, 


18.41%. 


Found: 


C. 


37.54%; 


H, 


4.68%; 


N, 


14.43%; 


CI, 


18.37%. 



PREPARATION 7 

N-Acetyl-3-(5-isoxazolyl)-DL-alanine 

20 ml of pyridine and 20 ml of acetic anhydride were added to a solution of 12.45 g of 3-(5-isoxazolyl)- 
DL-alanine hydrochloride (prepared as described in Preparation 6) dissolved in 100 ml of methanol, whilst 
ice-cooling. The mixture was then stirred at room temperature for 8 hours, after which it was allowing to 
stand overnight. The mixture was then freed from the solvent by evaporation under reduced pressure. The 
residue was mixed with water and then extracted with ethyl acetate. The extract was dried over anhydrous 
magnesium sulphate, and the solvent was removed by distillation under reduced pressure, to afford 10.39 g 
(82.3%) of the title compound as a brown oil. 

PREPARATION 8 

N-(t-Butyroxycarbonyl)-(5-isoxa2olyl)-L-alanine 

A solution of 10.39 g (52.4 mmole) of N-acetyl-3-(5-isoxazolyl>-DL-alanine dissolved in 100 ml of water 
was adjusted to a pH value of 7.5 by adding a 2N aqueous solution of sodium hydroxide. 2.0 g of acylase 
were added to the resulting solution, and the mixture was stirred at 38 *C for 24 hours. At the end of this 
time, the reaction mixture was filtered and the filtrate was adjusted to a pH value of 1 by adding 
concentrated hydrochloric acid. The mixture was agitated with ethyl acetate, and the aqueous layer was 
separated and adjusted to a pH value of 10 by adding potassium carbonate. 20 g of di(t-butoxy bicarbonate, 
40 ml of acetone and 100 ml of methanol were added to the solution, and the mixture was stirred at room 
temperature for 2.5 hours. It was then allowed to stand overnight, after which it was concentrated by 
evaporation under reduced pressure. 100 ml of water were added to the residue, and the mixture was 
adjusted to a pH value of 2.0 by adding citric acid. The reaction mixture was then extracted with ethyl 
acetate, and the extract was dried over anhydrous magnesium sulphate. The solvent was removed by 
distillation, and the residue was purified by silica gel column chromatography (eluent: a 95 : 5 by volume 
mixture of chloroform and methanol), to afford 2.99 g (22.3%) of the title compound as an oil. 

PREPARATION 9 

Cyctostatin-(2-morpholinoethyl)amide dihydrochlorid 

9(a) N-(t"Butoxyc^bonyl>^ctostatin-(2-morpholinoethyl)amide 

3.16 g of N-t-butoxycarbonylcyclostatine, 1.43 g of 2-morpholinoethylamin and 2.1 ml of triethylamine 
were added to 30 ml of anhydrous tetrahydrofuran. 2 g of diethyl cyanophosphonate (90%) were add d 



69 



EP 0 274 259 B1 



dropwise to the mixture, whilst ice-cooling. The mixture was stirred for 4 hours, after which it was allowed to 
stand overnight. The reaction mixture was then concentrated by vaporation under reduced pressure, after 
which water was added, and the mixtur was extract d with ethyl acetat . The organic lay r was washed 
with a saturated aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium 
chloride. It was then dried over anhydrous magnesium sulphate, and the solvent was removed by 
vaporation under reduced pressure. The residue was purified by column chromatography through silica gel 
(eluent: first, methylene chloride and then a 1 : 9 by volume mixture of methanol and methylene chloride), 
to afford 3.4 g of the title compound as a colourless amorphous substance. 

9(b) Cyclostatin-(2-morpholinoethyl)amidedihydrochloride 

3.4 g of N-t-butoxycarbonyl-cyclostatin-2-morpholinoethylamide were added to 30 ml of methanol and 
30 ml of a IN solution of hydrogen chloride in dioxane. The mixture was stirred at room temperature for t 
hour, after which it was concentrated by evaporation under reduced pressure. The residue was washed with 
diethyl ether, to give 3.7 g of the title compound as colourless fine crystals melting at 70 - 80* C. 

PREPARATION 10 

(2R)-3>(1-Naphthyl)-2-[(4-phenyl-1-pipera2inyl)carbonylmethyl]propionic acid 

in (a) (4SH-Benzyl-3-[(2R)-3-(1-naphthyl)-2-[(4-phenyt - 1i3iperazinyl)carbonylmethyl]propionylh2-ox- 
azolidinone 

Following a procedure similar to that described in Preparation 3, 230 mg of the title compound were 
prepared as a white powder from 340 mg (0.67 mmole) of N-[(2-benzyloxycarbonyl)methyl-3-(l-naphthyi> 
propionyl]-(SH-H-benzyl-2-oxa2olidinone (prepared as described in Preparation 2). 

1 0(b) (2R)-3-(1-Naphthyl)>2-[(4-phenyl-1-pipera2inyl)carbonylmethyl]propionic acid 

Following a procedure similar to that described in Preparation 4, 103 mg of the hemihydrate of the title 
compound were prepared as a white powder from 0,21 g (0.37 mmole) of (4S)-4-benzyl-3-[(2R)-3-(1- 
naphthyl)-2-[(4-phenyl-l-pipera2inyl)carbonylmethyl]propionyl]-2-oxazolidinone [prepared as described in 
Preparation 10(a)]. 
Mass Spectrum m/e: 402 (fvT). 

Elemental analysis: 



Calculated for C2 5 H 26 N203 -V 2 H 2 0: 



Found: 



c, 


72.97%; 


H, 


6.61%; 


N, 


c, 


72.68%; 


H, 


6.62%; 


N. 



6.81%. 
6.67%. 



PREPARATION 1 1 

4-Morpholinocarbonyl-2-(1 -naphthylmethyQbutyric acid 

8.17 g (0.19 mole) of sodium hydride (as a 55% w/w dispersion in mineral oil) were added, whilst ice- 
cooling, to a solution of 25 g (0.16 mole) of dimethyl glutarate and 23.4 g (0.16 mole) of 1-naphthaldehyde 
dissolved in 200 ml of anhydrous methanol. The mixture was heated under reflux for 30 minutes, after 
which 190 ml (0.19 mol ) of a IN aqueous solution of sodium hydr xide were added to it, and th mixture 
was again heated und r r flux for 1 hour. The solvent was removed by distillation under reduced pr ssure. 
and th r suiting residue was mixed with water and washed with diethyl eth r. The aqueous layer was 
acidified and then extracted with diethyl ther. The ethereal layer was washed with a saturated aqueous 
solution of sodium chloride and dried over anhydrous magnesium sulphate. The solvent was removed by 
distillation under reduced pressure, and then diisopropyl ether was added to the r sidu to precipitat 
crystals, which were collected by fixation to giv 18.5 g of 2-(1-naphthylmethylene)glutaric acid. 
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A mixture of 10 g (37 mmole) of the 2-(1-naphthylmethylene)g1utaric acid prepared as described above 
and 100 ml of acetic anhydride was stirred at 60' C for 1 hour. At the end of this time, the solvent was 
removed by distillation under reduced pressur , and the resulting residue was triturated with a 1 : 1 by 
volume mixture of benzene and hexane to precipitate crystals, which were collected by filtration to give 8.1 
g of 2-(1-naphthylmethylene)glutaric anhydride. 

2.85 ml (33 mmoie) of morpholine were added to a solution of 7.5 g (30 mmole) of the 2-(l- 
naphthylmethylene)glutaric anhydride prepared as described above dissolved in 70 ml of methylene 
chloride, and the mixture was stirred at room temperature for 4 hours. It was then washed with a 5% w/v 
aqueous solution of citric acid and with a saturated aqueous solution of sodium chloride and dried over 
anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, to give 
10.0 g (30 mmole) of 4-morpholinocarbonyl-2-(1-naphthylmethylene)butyric acid. 

5.0 g (14.8 mmole) of this 4-morpholinocarbonyl-2-(1-naphthylmethylene)butyric acid were dissolved in 
50 ml of methanol and hydrogenated in hydrogen at atmospheric pressure in the presence of 1.0 g of a 
10% w/w palladium-on-carbon catalyst. The catalyst was then removed by filtration, after which the solvent 
was removed by distillation under reduced pressure. The residue was triturated with diethyl ether to 
precipitate crystals, which were collected by filtration to give 4.5 g of 4-morpholinocarbonyl-2-(1-naphthyl- 
methyl)butyric acid, melting at 130 - 135* C 



20 



Elemental analysis: 





"Calculated for C20H23NCU: 






c, 


70.36%; 


H, 


6.79%; 


N, 


4.10%. 


25 


Found: 


C, 


70.06%; 


H, 


6.90%; 


N, 


3.98%. 



PREPARATION 12 



30 



t-Butyl 5-(N-benzyl-N-methylamino)-4-hydroxy-2-(1-naphthylmethyl)pentanoate 



2.39 g (7.65 mmole) of t-butyl 4,5-epoxy-2-(1-naphthylmethyl)pentanoate were reacted with 1.39 g (11.5 
mmole) of N-methylbenzylamine in 20 ml of methanol for 2 days. At the end of this time, the reaction 
mixture was concentrated by evaporation under reduced pressure, and the residue was purified by column 
chromatography through silica gel (eluent: a 5 : 95 by volume mixture of methanol and methylene chloride), 
to afford 3.13 g of the title compound as a pale brown oil. 



PREPARATION 13 

5-(N-Benzy l-N-methylamino)-2-(1 -naphthy lmethyl)-4*oxopentanoic acid 

5.64 g of a sulphur trioxide/pyridine complex were added to a solution of 3.13 g (7.22 mmole) of t-butyl 
5-{N-rjenzyl-N-methylamino)-4-hydroxy-2-(1-naphthylmethyl)pentanoate (prepared as described in Prepara- 
tion 12) and 5 ml of triethylamine dissolved in 20 ml of dimethyl sulphoxide at room temperature, and the 
mixture was stirred for 2 hours. At the end of this time, the reaction mixture was diluted with water and then 
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulphate, after which it was concentrated by evaporation 
under reduced pressure. 20 ml of a 4N solution of hydrogen chloride in dioxane were added to the residue, 
and the mixture was stirred for 2 hours; it was then concentrated by evaporation under reduced pressure. 
Hie residue was dissolved in water, and the resulting solution was neutralized by adding a IN aqueous 
solution of sodium hydroxide. It was then concentrated by evaporation under reduced pressur . The r sidu 
was dissolved in methylen chlorid and th r suiting insolubl mat rials w r r moved by filtration. The 
filtrate was concentrated by evap ration under r due d pressur to afford 1 .94 g of the title compound as a 
coiourl ss am rphous substanc . 

Silica gel thin layer chromatography, Rf valu 0.55 (20% by volume methanol in methylene chloride). 
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PREPARATION 14 

(2R)-3-(N-Benzyl-N-methylcarbamoyl)-2-(1-naphthylnnethyl)propionic acid 

1 4(a) (4S)-4-lsopropyl-3-[(3-(l-naphthyl)propionyll-2-oxa20lidinone 

Following a procedure similar to that described in Preparation 1, 1.9 g (14.8 mmole) of (SH-M- 
isopropyl-2-oxazolidinone [instead of (SH-HM)enzyl-2-oxazolidinone] wer © reacted with 2.95 g (13.5 
mmole) of 1-naphthyipropionyl chloride to afford 3.2 g of the title compound as a white powder. 

14 < b ) (4$)-4-lsopropyl-3-[(2R)-3-(N-ben2yl-N-methylcarbamoyl)-2-(1-naphthylmethyl)propionylh2- 
oxazolidinone 

Following a procedure similar to that described in Preparation 2, 384 mg (1.3 mmole) of (4S)-3-[3-(1- 
naphthyl)propionyl]-4-isopropyl-2-oxazolidinone were reacted with 613 ml (3.87 mmole) of benzyl 
bromoacetate, and then the mixture was worked-up according to Preparation 3 to give 297 mg of the title 
compound as a white powder. 

14 (c) (2R)-3-(N-Benzyl-N-methylcarbamoyl)>2-(1-naphthylmethyl)propionic acid 

Following a procedure similar to that described in Preparation 4, 825 mg of the title compound were 
prepared as a white powder from 1.42 g (3.0 mmole) of (4S)-4-isopropyl-3-[(2R)-3-(N-benzyl-N-methylcar- 
bamoyl)-2-(l-naphthylmethyl)propionyl]-2-oxazolidinone [prepared as described in Preparation 14(b)]. 
Mass Spectrum m/e: 361 (M + ). 

PREPARATION 15 

Methyl N-(4-phenyl-1 -piperazinylacety l)-3-(1 -naphthyl)-L-alanate hydrochloride 

266 mg of methyl 3-(1-naphthyI)-L-alanate hydrochloride, 221 mg of (4-phenyl-1-piperazinyl)acetic acid 
and 0.35 ml of triethylamine were added to 5 ml of dimethylformamide . and then 200 mg of diethyl 
cyanophosphonate (90%) were added dropwise. whilst ice-cooling, to the mixture. The mixture was then 
stirred for 4 hours, after which it was allowed to stand overnight. The reaction mixture was then 
concentrated by evaporation under reduced pressure, and water was added to the residue, which was then 
extracted with ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium 
bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, and dried over 
anhydrous magnesium sulphate. The solvent was then removed by distillation under reduced pressure. The 
residue was purified by silica gel column chromatography (eluent: a 1 : 9 by volume mixture of methanol 
and methylene chloride), to afford 278 mg of the title compound as an oily substance. 

PREPARATION 16 

N-(4-Phenyl-1-piperazinylacetyl)-3-(l-naphthy^L-alanine 

1 2 ml of a 1 N aqueous solution of sodium hydroxide was added to a solution of 250 mg of methyl (4- 
phenyM-piperazinyl)acetyl-3-(1-naphthyl)-L-aJanate hydrochloride (prepared as described in Preparation 
15) in 8 ml of methanol, and the mixture was stirred at room temperature for 2 hours. At the end of this 
time, 1.2 ml of IN aqueous hydrochloric acid was added to the reaction mixture, which was then 
concentrated by evaporation under reduced pressure. The residue was purified by silica gel column 
chromatography (eluent: a 15 : 85 by volume mixture of methanol and methylene chloride), to afford 220 
mg of the title compound as colourless powdery crystals, melting at 160 - 180 'C. 

PREPARATION 17 

N-Morphoiinoac tyl-3-(1-naphthyl)-L-alanin 

7.8 g (64.6 mmole) of diph nylphosphoryl azide and 17.9 ml (129.1 mmole) of triethylamin wer 
added, whilst ice-cooling, to a solution of 7.8 g (53.8 mmole) of 1-morpholinoacetic acid and 15.7 g (59.2 
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mmole) of methyl 3-<1-naphthyl)-L-alanat hydrochloride in 80 ml of dimethylformamide. and the mixture 
was stirred at room temperature overnight. At the end of this time, 300 ml of a saturated aqueous solution 
of sodium chloride were added to the reaction mixture, which was then extracted with ethyl acetate. The 
xtract was then washed with a 5% w/v aqueous solution of citric acid, with a 5% w/v aqueous solution of 
sodium bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, and dried over 
anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure. The 
residue was purified by silica gel column chromatography (eluent: mixtures of methylene chloride and 
methanol in the propartions by volume 70 : 1 and 30 : 1), to afford 9.8 g of methyl N-morpholinoacetyl-3-(1- 
naphthyl)-L-alanate as an oily substance. ~~ 

19.6 ml (19.6 mmole) of a 1N aqueous solution of sodium hydroxide were then added to a solution of 
7.0 g (19.6 mmole) of this methyl N-morpholinoacetyl-3-(1-naphthyl)-L-alanate in 50 ml of methanol, and the 
mixture was stirred at room temperature for 1 hour. At the end of this time, 4.9 ml (19.6 mmole) of a 4N 
solution of hydrogen chloride in dioxane was added to the reaction mixture, and the mixture was extracted 
with methylene chloride. The organic extract was washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous sodium sulphate. The solvent was then removed by evaporation under 
reduced pressure, and the residue was crystallized by the addition of diethyl ether, to give 6.25 g of the title 
compound, melting at 100 - 103* C. 

PREPARATION 18 

N-[N-(t-Butoxycarbonyl)-L-leucylhcyclostatin-[3-(2»oxo-1-pyrrolidinyl)propyl]amide 

1 .37 g (5.5 mmole) of N-(t-butoxycarbonyl)-L-leucine hydrate was dehydrated by repeating 2-3 times 
the steps of dissolution in methanol followed by azeotropic distillation. Meanwhile, the t-butoxycarbonyl 
group was removed from 2.20 g (5 mmole) of N-(t-butoxycarbonyl)-cyclostatin-[3-{2-oxo-l-pyrrolidinyl)- 
propyl]amide by treatment with a 4N solution of hydrogen chloride in dioxane. The two compounds thus 
obtained were dissolved together in 25 ml of methylene chloride, and then 1.03 g (6 mmole) of diethyl 
cyanophosphonate (95%) and 2.02 g (20 mmole) of triethylamine were added to the resulting solution, and 
the mixture was stirred, whilst ice-cooling for 1 hour; this stirring was continued at room temperature for 3 
days. At the end of this time, the reaction mixture was concentrated by evaporation under reduced 
pressure, and the residue was extracted with ethyl acetate. The extract was washed with a 10% w/v 
aqueous solution of citric acid, with water and with a saturated aqueous solution of sodium chloride, in that 
order, after which it was dried over anhydrous magnesium sulphate, and the solvent was removed by 
distillation under reduced pressure. The residue was dissolved in methylene chloride, insoluble materials 
were removed by filtration, and the filtrate was concentrated by evaporation under reduced pressure. The 
residue was triturated with diethyl ether, to afford 12.25 g of the 0.25-hydrate of the title compound, melting 
at 170- 173*C. 

Elemental analysis: 



Calculated for C29H52N+O6 


•V 4 H 2 0: 








C, 


62.50%; 


H, 


9.50%; 


N, 


10.06%. 


Found: 


C, 


62.40%; 


H, 


9.46%; 


N, 


10.04%. 



PREPARATION 19 

N-<N-Ben2yl-N-methylaminoacetyl)-3»(1-naphthyl)-L-alanine 

*9(a) Methyl N-(N-benzyl-N-m thylaminoac tyl)-3-(1 -naphthylK-a'anat 

53 mg (0.5 mmol ) of sodium carbonate were added to a solution of 350 mg (1.0 mmole) of m thyl N- 
bromoacetyl-3-(1-naphthyl)-L-alanate and 121 mg (1.0 mmole) of N-benzyl-N-methylamine in 15 ml of 
dimethylformamide, and the mixture was stirred at room temperature for 10 hours. At the nd of this time, 
th solvent was removed by distillation under r duced pressure, and th r sidue. after the addition of a 
small amount of wat r. was extracted with ethyl acetate. Th xtract was dried over anhydrous sodium 
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sulphate and concentrated by evaporation under reduced pressure, and the residue was purified by silica 
gel column chromatography (eluent: a 10 : 1 by volume mixture of chloroform and methanol), to afford 280 
mg of the title compound as an oily substanc 

19(b) N-(Benzyl-N-methyiaminoacetyl)-3-(l*naphthvlhL-alanine 

1.92 ml (1.92 mmole) of a 1N aqueous solution of sodium hydroxide was added to a solution of 250 mg 
(0.64 mmole) of methyl N-(N-ben2yl-N-methylaminoacetyl)-3-(1-naphthyl>-L-alanate [prepared as described 
in step (a) above] in 2 ml of methanol, and the mixture was stirred at room temperature for 4 hours. At the 
end of this time, the reaction mixture was neutralized by the addition of 1.92 mg (1.92 mmole) of 1N 
aqueous hydrochloric acid, and the methanol was removed by evaporation under reduced pressure. The 
residue was extracted with ethyl acetate, the extract was dried, and the solvent was removed by distillation 
under reduced pressure. The residue was purified by silica gel column chromatography (eluent: a 5 : 1 by 
volume mixture of chloroform and methanol), to afford 171 mg of the title compound as white crystals, 
melting at 104 - 107* C. 

PREPARATION 20 

N-(N-Cyclohexyl-N-methylaminoacetyl)-3-(l-naphthyl)"L-alanine 

A solution of 5 g (14.3 mmole) of methyl N-bromoacetyl-3-(1-naphthyl)-L-alanate [prepared as described 
in Example 21(a)] and 6.5 g (57.5 mmole) of N-cyclohexyl-N-methylamine in 50 ml of dimethylformamide 
was stirred at 50 *C for 3 hours. At the end of this time, the reaction mixture was concentrated by 
evaporation under reduced pressure, and the residue was extracted with ethyl acetate. The extract was 
washed with a 2% w/v aqueous solution of citric acid (3 times), with water, with a 5% w/v aqueous solution 
of sodium bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, after which it 
was dried over anhydrous magnesium sulphate, and the solvent was removed by distillation under reduced 
pressure. The residue was dissolved in 30 ml of a 1N solution of sodium hydroxide in 90% v/v aqueous 
methanol, and the solution was stirred at room temperature for 3 hours. At the end of this time, the reaction 
mixture was neutralized by the addition of 30 ml of 1N aqueous hydrochloric acid and concentrated by 
evaporation under reduced pressure. The mixture was then diluted with methanol, the sodium chloride 
produced was removed by filtration, the filtrate was again concentrated by evaporation under reduced 
pressure, and the residue was triturated with hexane. to afford 5.5 g of the title compound as a white 
powder, melting at 72 - 77* C. 

Claims 

Claims for the following Contracting States : AT, GB, DE, FR, IT, CH, BE, ML, SE, LU, LI 

1. Compounds of formula (I): 



R2 

I 

CH 2 



R3 
I 

CH 2 



/ \ 

• • 

I I 
\ / 
I 

CH 2 



R4 



/ 



R 1-C-A-CH-C-NH-CH-C-NH-CH-CH-CH 2 -C-N 

II II II I II \ e 

OO O OH O R 5 



(I) 



wti rein: 

R' represents a 4^jhenyH-piperazinyl. N-methyl-N-benzylamino. morpholino, N-methyl-N-cycloriex- 
ylaminomethyl N-fnethyl-N-benzylaminomethyl. N-isopropyl-N-benzylaminom thyl, benzylaminom thyl, 
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4-phenyM -piperazinylmethyl, diethylaminomethyl N-methyl-N-butylaminom thyl, N-methyl-N- 
phenylaminomethyl, morpholtnomethyl, 3-morpholinopropyl, 4-(4-fluorophenylH -piperazinylmethyl, 4- 
(4-chlorophenyl)-l-pipera2inylmethyl, 4-(4-methoxyphenyl)-1 -piperazinylmethyl, N-methyl-N- 
phenethylaminomethyl, diisobutylaminomethyl or 4-(4-chlorobenzhydryl)-l -piperazinylmethyl group; 
R 2 represents a naphthyl group; 

R 3 represents a thienyl, isoxazolyl, thiazolyl, imidazolyl or isopropyl group; 

R* represents a 2-morpholinoethyl, propyl, butyl, isobutyl, pentyl, isopentyl, 2-methylbutyl, hexyl, 3-(2- 

oxo-1-pyrrolidiny()propyl or 1-morpholinomethyl-2-methylbutyl group; 

R 5 represents a hydrogen atom or a Ct - Cs alkyt group; and 

A represents a group of formula -NH- or (CH2) n -. in which n represents 1 or 2, 

WITH THE PROVISO THAT when R 1 represents a benzylaminomethyl group, R 3 represents a thienyl, 
isoxazolyl or thiazolyl group. 

2. N-{N-[3-Morpholinocarbonyl-2-(1-naphth^ 
morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

3. N-{N-[(2R)-3-Morpholinocarbonyl-2-0 
(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

4. N-{N-[(2R)-3-Morpholinocarbony^ 
morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

5 - N-{N-[3-(N-Benzyl-N-methylcarbamoyl)-2-(1-naphthylmethyl)propionyl]-3-(4-thiazolyl^ 
cyclostatin-(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

6. N-{N-[(2R)-3-(N-Benzyl-N-methylca^ 
cyclostatin-(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

7. N-{N-[3-(N-Benzyl-N-methylc^bamoyl)^^ 
cyclostatin-(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

a N-{N-[(2R)-3-<N-Benzyl-N-me^ 

cyclostatin-(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

9. N-{N-[3-Morpholinocarbonyl-2-(1-naphthylmethyl)propionyl]-3-(4-thiazolyl)-^ 
methylbutyl)amide and pharmaceutically acceptable salts thereof. 

10. N-{N-[(2R)-3-MorpholinocartK5nyl-2-(l-naphthylmethyl)propionyl]-3 
(S)-2-methy1butyl]amide and pharmaceutically acceptable salts thereof. 

11. N-{N-[N-(N-CyclohexyW 

morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

12. N-{N-[N-(N-Cyclohexy^ 

cyclostatin-(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

1 3. N-{N-[N-(N-Methylanilinoacety l)-3-(1 -naphthyl>-alany lh3-(4-thiazolyl)-aJanyI}-cyclostatin-(2- 
morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

1 4. N-{N-(N-(N-Methylanilinoacetyl)-3-(1 -naphthyl)-L-alanylh3-<4-thiazolyl)-L-alanyl}-cyclostatin-(2- 
morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

1 5. N-{N-{N-(N-Cyclohexyl-N-m thy laminoacety l)-3-< 1 -naphthy l)-alanyl J-Ieucyl}-cyclostatin-[3-{2-oxo-1 - 
pyrrolidinyl)propyl]amide and pharmaceutically acceptable salts th reof. 

1 6. N-{N-{N-(N-Cyclohexy l-N-methylaminoacetyl)-3-<1 -naphthyl)-L-alanyl}-L-leucy l}-cyclostatin-[3-(2-oxo-1 - 
pyrrolidinyl)propyl]amide and pharmaceutically acceptable salts thereol. 
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17. N-{N-[N-(N-Benzyl-N-me^ 

oxo-1 -pyrrolrdinyl)propyl]amide and pharmaceutical ly acceptable salts thereof. 

1 8. N-{N-[ N-(N-Benzyl-N-methylaminoacety l)-3-< 1 -naphthyl>-alanyl}-3-(5-isoxazoly l)-alany l}-cyclostatin-(2- 
morpholinoethyl)amide and pharmaceutical ly acceptable salts thereof. 

19. N-[N-{N-[4-(4<;hlorobenzhydr^ 
cyclostatirv(2-morpholinoethyl)amide and pharmaceutical!/ acceptable salts thereof. 

20. N-[N-{N-[4-(4-Chlorob 

cyclostatin-(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

21. N-{N-[N-(N-Benzyl-N-^ 

morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

22. N-{N-[N-(N-Benzyl-N-isopropy^ 

(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

23. N-{N-[N-(N-Cyclohexyl-N-methylaminoacetyl)-3-(1-naphthyl)-al^ 
[3-(2-oxo-1-pyrrolidinyl)propyl]amide and pharmaceutically acceptable salts thereof. 

24. N-{N-[N-(N-Benzy1-N-me^ 

oxo-1 -pyrrolidinyl)propyl]amide and pharmaceutically acceptable salts thereof. 

25. N-{N-[N-Morpholinoaceryl-3-<1^ 

amide and pharmaceutically acceptable salts thereof. 

26. N-{N-[N-Morpholinoacetyl-3-(1-n^ 

and pharmaceutically acceptable salts thereof. 

27. ]^{N-[N-Morpholinoacetyl-3-(1-nap 

methyibutyl]amide and pharmaceutically acceptable salts thereof. 

28. N-{N-[N-Morpholinoacetyl-3-(^ and 
pharmaceutically acceptable salts thereof. 

29. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl]-3-(4-thi and 
pharmaceutically acceptable salts thereof. 

30. N-{N-[N-Morphoiinoacety l-3-(1 -naphthy l)-alanyl]-3-(4-thiazoly l)-alanyl}-cyclostatin-buty lamide and phar- 
maceutically acceptable salts thereof. 

31. ^{N-[N-MorprK>linoaretyl-3-^^ and 
pharmaceutically acceptable salts thereof. 

32. J^{N-[N-Morpholinoac^tyl-3-(1-naphthy and 
pharmaceutically acceptable salts thereof. 

33. ^{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanylh3-(4-thiazoly and phar- 
maceutically acceptable salts thereof. 

34. ^{N-[N-Morpholinoacetyl-3-(1-naph and 
pharmaceuticaJly acceptable salts th reof. 

35. A composition for the tr atment of angiotensin-induced hypertension in a mammal, which comprises an 
antihypertensiv ag nt in admixtur with a pharmaceuticaJly acceptabl carrier or dilu nt, wherein said 
antihypert nsiv agent is at least one compound according to any on of the preceding Claims. 



76 



EP 0 274 259 B1 



36. A process for preparing a compound according to any one of Claims 1 to 34, which process comprises 
reacting together two compounds, one having a terminal carboxy group or reactive derivative thereof 
and the other having a terminal amino group or reactive derivative thereof, under peptide synthesis 
conditions, said two compounds corresponding to the fragments derivable by cleavag of any one of 
the peptide bonds marked a, 0and 7 in the following formula (I) and, where A is a group -NH-, between 
that group and the adjacent carboxy group: 



R2 

I 

CH 2 



R3 

I 

CH 2 



/ \ 

♦ • 

I I 

• • 

\ / 



CH 2 



(I) 



R4 



Ri-C-A-CH-C-a-NH-CH-C-p -NH-CH-CH-CH 2 -C- y -N 



/ 



OH 



R5 



(in which R 1 - R 5 and A are as defined in Claim 1) or a compound of formula (I) in which a reactive 
group or groups has or have been protected, and, if necessary, deprotecting and/or salifying the 
resulting compound. 



37. A process according to Claim 36, which comprises: 
reacting together compounds of formulae: 



. R2 

I 

CH 2 

Rl -c-a-ch-c-oh 

II II 

o 0 



(IV) 



or a reactive derivative thereof, 



R3 



CH 2 

I 

NH 2 -CH-C-OH 

II 
0 



(V) 



or a reactive derivative thereof, 
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O 

/ \ 

0 o 

1 I 

o o 

\ / 

• (VI) 

CH 2 

I 

NH 2 -CH-CH-CH 2 -C-OH 



OH 

or a reactive derivative thereof, and 



R4 

/ 

H-N^ (VII) 
R 5 

or a reactive derivative thereof (in the above formulae R 2 - R 5 and A are as defined in Claim 1 and R 1 
represents any of the groups represented by R\ as defined in Claim 1, or an active group), and, where 
R 1 represents said active group, converting it to any one of the groups represented by R\ 
or reacting a peptide compound derivable by reaction of some of said compounds of formulae (IV), (V). 
(VI) or (VII) or said reactive derivatives with the remainder of said compounds or said reactive 
derivative(s) or with a peptide compound or compounds derivable by reaction of said remainder or 
reactive derivative(s) thereof, the reaction(s) being in an order corresponding to the order of the 
residues derived from said compounds of formulae (IV). (V). (VI) and (VII) in said compound of formula 
(I). 

A process according to Claim 37, in which A represents a group of formula -NH- and the compound of 
formula (IV) is replaced by the two compounds of formulae (IVa) and (IVb): 



Ri-C-OH (IVa) 
0 



and 

R2 
I 

CH 2 

H 2 N-ck-c-0H (IVb) 

II 
0 

(in which R 1 and R 2 are as defined in Claim 1). 
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Claims for the following Contracting States : ES, GR 



1. A process for preparing compounds of formula (I): 



/ \ 



R2 

I 

CH 2 



R3 

I 

CH 2 



\ / 



CH 2 



(I] 



R4 



-.ill / 
R^-C-A-CH-C-NH-CH-C-NH-CH-CH-CI^-C-N 



OH 



R5 



[wherein: 

R 1 represents a 4-phenyl-l-piperazinyl, N-methyl-N-benzylamino, morpholino/ N-methyl-N-cyclohex- 
ylaminomethyi, N-methyl-N-benzylaminomethyl, N-isopropyl-N-benzylaminomethyl, benzylaminomethyl, 
4-phenyl-1-piperazinylmethyl, diethylaminomethyl, N-methyl-N-butylaminomethyl, N-methyl-N- 
phenylaminomethyl, morpholinomethyl, 3-morpholinopropyl, 4-(4-fluorophenyl)-1-pipera2inylmethyl l 4- 
(4-chlorophenyl)-l-pipera2inylmethyl, 4-(4-methoxyphenyl)-1-piperazinylmethyl, N-methyl-N- 
phenethylaminomethyt, diisobutylaminomethyl or 4-(4-chlorobenzhydryl)-1-pipera2(nylmethyl group; 
R 2 represents a naphthyl group; 

R 3 represents a thienyl, isoxazolyl, thiazolyl, imidazolyl or isopropyl group; 

R 4 represents a 2-morpholinoethyl. propyl, butyl, isobutyl, pentyl, isopentyl, 2-methylbutyl, hexyl, 3-(2- 

oxo-1 -pyrrolidinyl)propyl or 1-morpholinomethyl-2-methylbutyl group; 

R 5 represents a hydrogen atom or a Ci - Cs alky I group; and 

A represents a group of formula -NH- or -(CH2) n -. in which n represents 1 or 2, 

WITH THE PROVISO "THAT when R 1 represents a benzylaminomethyl group. R 3 represents a thienyl, 
isoxazolyl or thiazolyl group]; 

and pharmaceutically acceptable salts thereof, which process comprises: 

reacting together two compounds, one having a terminal carboxy group or reactive derivative thereof 
and the other having a terminal amino group or reactive derivative thereof, under peptide synthesis 
conditions, said two compounds corresponding to the fragments derivable by cleavage of any one of 
the peptide bonds marked a, 0 and 7 in the following formula (I) and, where A is a group -NH-, 
between that group and the adjacent carboxy group: 



/ \ 



R2 

I 

CH 2 



R3 

I 

CH 2 



\ / 
I 

CH 2 

I 



(I) 



R4 



R^-C- A-CH-C- « -NH-CH-C-p -NH-CH-CH-CH 2 -C- y -N 



/ 

r 

\ 



OH 



RS 



(in which R 1 - R 5 and A are as defined above) or a compound of formula (I) in which a reactive group or 
groups has or have been protected; and 
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if necessary, deprotecting and/or salifying the resulting compound. 

A process according to Claim 1, in which: 

there are reacted together compounds of formulae: 



R2 

I 

CH 2 

R 1 -C-A-CH-C-OH 

II II 

0 o 

or a reactive derivative thereof, 

R3 
I 

CH 2 

I 

NH 2 -CH-C-OH 

II 
O 

or a reactive derivative thereof, 
/ \ 

• • 

1 I 

• • 

\ / 



(IV) 



(V) 



(VI) 



CH 2 
I 

NH 2 -CH-CH-CH 2 -C-OH 

I II 
OH O 

or a reactive derivative thereof, and 
/ 

H-N (VII) 
R5 

or a r active derivativ thereof (in th abov formulae R 2 - R 5 and A are as defined in Claim 1 and R r 
r pr sents any of th groups represented by R', as defined in Claim 1, or an active group), and 
where R 1 ' represents said active group, it is converted to any on of the groups r presented by R'; 
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3, A process according to Claim 2, in which th re are reacted a peptide compound derivable by reaction 
of some of said compounds of formulae (IV). ( v ). 0") or (VII), as defined in Claim 2, or said reactive 
derivatives with the r mainder of said compounds or said reactiv derivative(s) or with a peptide 
compound or compounds derivable by reaction of said remainder or reactive derivative(s) thereof, the 

s reaction(s) being in an order corresponding to the order of the residues derived from said compounds 
of formulae (IV), (V), (VI) and (VII) in said compound of formula (I). 

4. A process according to Claim 2 or Claim 3, in which A represents a group of formula -NH- and the 
compound of formula (IV) is replaced by the two compounds of formulae (IVa) and (IVb): 

w 

Ri-C-OH (IVa) 

II 
0 

75 

and 



20 



25 



R2 
I 

CH 2 

I 

H 2 N-CH-C- 



OH 



(IVb) 



(in which R 1 and R 2 are as defined in Claim 1). 

30 

5. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[3-morpholinocarbonyl-2^1-naphthylm^ ~ 
morpholinoethyOamide and pharmaceutically acceptable salts thereof. 

35 6. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[(2R)-3-morpholinocarbonyl-2^1-napM 

morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

7. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
40 {N-[(2R)-3-morpholinocarbonyl-2^1-naph^ ~~ 

morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

8. A process according to Claim t, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[3-(N-benzyl-N-methyk:arba 

45 morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

9. A process according to Claim 1 ( wherein the reagents and conditions are so chosen as to prepare N- 
{N-[(2R)-3-(N-benzy^-methy^ ~ 
alanyl}cyclostatin-(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

so 

10. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[3-(N-benzyl-N-methytear^ 

(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

55 11. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-((2R)-3-(N-benzyhN-methylca^ ~~ 
cyclostatin-(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 
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12. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[3-morpholinorarbonyl-2-(1-nap " 
methylbutyl)amide and pharmaceutical^ acceptable salts thereof. 

13. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[(2R)-3-morprK)linoca^ 

methyibutyl]amide and pharmaceutical^ acceptable salts thereof. 

14. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-(N-cyclohexyl-N-methylam^ 

morpholrnoethyl)amide and pharmaceutically acceptable salts thereof. 

15. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-(N-cyclohexyl-N-meto 

(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

16. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N4N-<N-methylanilinoacetyl)^ ~ 
morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

17. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-(N-methylanilinoace^ ~ 
morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

18. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare 
{N-[N-(N-cyclohexyl-N-me^ ~ 
pyrrolidinyl)propyl]amide and pharmaceutically acceptable salts thereof. 

19. A process according to Claim 1. wherein the reagents and conditions are so chosen as to prepare N- 
{N^N-(N-cyclohexyl-N^ethy^ " 
pyrrolidinyl)propyl]amide and pharmaceutically acceptable salts thereof. 

20. A process according to Claim 1 , wherein the reagents and conditions are so chosen as to prepare N- 
{N^N-(N-benzyl-N-methyla^inoacetyl)-3-(1-naphthyl)-alanyl]-3-(5-imi 

oxo*1 -pyrrolidinyl)propyl]amide and pharmaceutically acceptable salts thereof. 

21. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N^N-(N-benzyl-N-memy^ ~ 
morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

22. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
[N-{N-[4-(4-chloroben2hydryl)-l -piperazinylacetyl}-3-(l -naphmyl>-alanyl}-3-<4-thiazolyl)-alanyl]- 
cyclostatin-(2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

23. A process according to Claim 1 , wherein the reagents and conditions are so chosen as to prepare N- 
[N-{N-[4-(4^hlorobenzhydry^ ~ 
cyclostatir>{2-morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

24. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N^N-(N-benzyl-Nnsopropylam^ ~ 
morpholinoethyl)amide and pharmaceutically acceptable salts thereof. 

25. A process according to Claim 1 t wh rein the reagents and conditions are so chos n as to pr pare N- 
{N^N-(N-benzyl-NHSopropylam^ 

morpholinoethyl)amide and pharmaceutically acceptable salts th reof. 

26. A process according to Claim 1, wherein the reag nts and conditions are so chosen as to prepar N- 
{N-{N-(N-cycloh xyl-N^ethylaminc*cetyl)-3^1-naphm^^ 
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(2-oxo-1 -pyrrolidinyl)propyl]amide and pharmaceutically acceptable salts thereof. 

27. A process according to Claim 1 , wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-(N-benzyl-N-methylamino^ 

oxo-l-pyrrolidinyl)propyl]amide and pharmaceutical^ acceptable salts thereof. 

28. A process according to Claim 1 , wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-morpholinoacetyl-3-{i-naphthyl^ 

and pharmaceutical^ acceptable salts thereof. 

29. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-morpholinoacetyl-3-(1-naphthy^ ~ 
and pharmaceutical^ acceptable salts thereof. 

30. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-morpholinoacety l-3-( 1 -napm 

amide and pharmaceutical^ acceptable salts thereof. 

31. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-morpholinoacetyl-3-(i-naphthyl)^ and phar- 
maceutical^ acceptable salts thereof. 

32. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-morpholinoacetyl-3-(i-naphth^^ and phar- 
maceutically acceptable salts thereof. 

33. A process according to Claim 1 , wherein the reagents and conditions are so chosen as to prepare 
{N-[N-morpholinoacetyl-3-(1-naphthyl^ and pharma- 
ceutical^ acceptable salts thereof. 

34. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-morpholinoacetyl : 3-(l-naph^ and phar- 
maceutically acceptable salts thereof. 

35. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-morpholinoaceryl-3-(1-napm and 
pharmaceutically acceptable salts thereof. 

36. A process according to Claim 1, wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-morpholinoacetyl-3-(1-na and phar- 
maceutically acceptable salts thereof. 

37. A process according to Claim 1 , wherein the reagents and conditions are so chosen as to prepare N- 
{N-[N-morprK>linoacetyl-3-(1-^ and 
pharmaceutically acceptable salts thereof. 
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Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : GB, DE, FR, IT, CH, BE, NL, SE, LU, AT, LI 



1. Verbindungen der Formel (I): 



/ \ 



R2 



R3 



\ / 



(I) 



CH 2 




R^C-A-CH-C- 

n ii 

0 0 



worin 



R 1 eine 4-Phenyl-1-piperazinyl-, N-Methyl-N-benzyiamino-, Morpholino-, N-Methyl-N-cyclohexylamino- 
methyl-, N-Methyl-N-benzylaminomethyh N-lsopropyl-N-benzylaminomethyl-, Benzylaminomethyl-, 4- 
Phenyl-1-piperazinylmethyl-, Diethylaminomethyh N-Methyl-N-butylaminomethyl, N-Methyl-N-phenyla- 
minomethyl-, Morpholinomethyl-. 3-Morpholinopropyl-, 4-(4-Fiuorphenyl)-1 -piperazinyimethyl-, 4-(4- 
Chlorphenyl)-1-piperazinylmethyl-, 4-(4-Methoxyphenyl)-1 -piperazinyimethyl-, N-Methyl-N-phenethyla- 
minomethyl-, Diisobutytaminomethyl- oder 4-(4-Chlorbenzhydryl)-1-piperaztnylmethylgruppe bedeuten, 
R 2 eine Naphthylgruppe darstellt; 

R 3 eine Thienyl- Isoxazolyl-, Thiazolyl-, Imidazoiyl- oder Isopropylgruppe bedeutet; 

R 4 eine 2-Morpholtnoethyl-, Propyl-, Butyl-, Isobutyh Pentyl-, Isopentyl-, 2-Methylbutyl-, Hexyl-. 3-(2- 

Oxo-1 -pyrrolidinyl)-propyl- oder 1-Morpholinomethyl-2-methylbutylgruppe bedeutet, 

R 5 ein Wasserstoffatom oder eine G-Cs-Alkylgruppe bedeutet und 

A eine Gruppe der Formel -NH- oder -{CH 2 ) n - darstellt. worin n 1 oder 2 bedeutet 

mit der Mafigabe, daB dann, wenn R 1 eine Benzylaminomethylgruppe darstellt, R 3 eine Thienyl-, 

Isoxazolyl- oder Thiazolylgruppe bedeutet 

2. N-{N-[3-Morphotinocarbonyl-2-(1-naphthylmethyl)propionyl] -3-(4-thiazolyl)-alanyl}-cyclostatin-(2-morp- 
holinoethyl)-amid und dessen pharmazeutisch geeignete SaJze. 

3. N-{N-[(2R)-3-Morpholinocarbc*y^ 
(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

4. N-{N-[(2R)-3-^rpholinocarbonyl-2-(1-naphthylmethyl)propio^^ 
morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

5. r^{N-[3^N-Benzyl-N-methyta^ 

(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

6. ^N-[(2R>-3KN-BenzyhN-me% 
cydostatin-(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

7. r^{N-[3^N-Benzy^N-methylcato 
cyclostatirH2-morpholinoethyl)-amid und dess n pharmazeutisch g eign te Salze. 

a ^N-[(2R)-3-(N-Benzyl-N-methylcart 

cyclostatin~(2-morpholino thyl)-amid und dess n pharmazeutisch geeignete Salze. 
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9. N-{N-[3-Morpholinocarbonyl-2-(1-naphthylm^ 
methylbutyl)-amid und dessen pharmazeutisch geeignete Salze. 

10. N-{N-[(2R)-3-Morpho)inocarbonyl-2-(1-napM 
(S)-2-methylbutyl]-amid und dessen pharmazeutisch geeignete Salze. 

11. N-{N-[N-(N-Cyclohexyl-N-methylam^ 
morpholinoethyl)-amid und dessen pharnnazeutisch geeignete Salze. 

12. N-{N-{N-(N-Cyclohexyl-N-methylamino 
cyclostatin-(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

13. N-{N-[N-(N-Methylanilinoacetyl)-3-(1^^ 
morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

1 4. N-{N-[N-(N-Methy lanilinoacety l)-3-< 1 -naphthy l>-L-alanyl]-3-(4-thiazolyl)-L-alanyl)-cyclostatin-(2- 
morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

1 5. N-{N-[N-(N-Cyclohexyl-N-methylaminoacetyl)-3-(1 -naphthyl)-alanyl]-leucyl}-cyclostatin-[3-(2-oxo-1 - 
pyrrolidinyl)propyl}-amid und dessen pharmazeutisch geeignete Salze. 

1 6. N-{N-[N-(N-Cyclohexyl-N-methylaminoacetyl)-3-(l -naphthyl)-L-alanyl]-L-leucyl}-cyclostatin-[3-(2-oxo-1 - 
pyrrolidinyl)propyl]-amid und dessen pharmazeutisch geeignete Salze. 

1 7. N-{N-[N-(N-Benzyl-N-methylaminoacetyl)-3-( 1 -naphthyl)-alanyl}-3-(5-imidazolyl)-alanyl}-cyclostatin-[3- 
(2-oxo-1-pyrrolidinyl)propyl}-amid und dessen pharmazeutisch geeignete Salze. 

1 a N-{N-[ N-(N-Benzy l-N-methy laminoacety l)-3-( 1 -naphthy l)-alany l}-3-(5-isoxazoly l)-alany l}-cyclostatin-(2- 
morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

1 9. N-[N-{N-[4-(4-Chlorbenzhydryl)-l -piperazinyl-acetyl]-3-(1 -naphthyl)-alanyl}-3-(4-thiazolyl)-alanyl]- 
cyclostatin-(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

20. N-[N-{N-[4-(4-Chlorbenzhydr^ 
cyclostatin-(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

21. N-{N^N-<N-Benzyl-N-isopropylamtnoacetyl)-3^^^ 
morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

22. N-{N-[N-<N-Benzyl-N-isopropylaminoacetyl)^ 
(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

23. N-{N-{N-(N-Cyclohexyl-N-methylamm^ 
[3-(2-oxo-1-pyrrolidinyl)propylhamid und dessen pharmazeutisch geeignete Salze. 

24. N-{N^N-<N-Benzyl-N-methyiaminoacetyl)^ 
oxo-1-pyrrolidinyl)propyl]-amid und dessen pharmazeutisch geeignete Salze. 

25. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(5-isoxazolyl)-alanylKyclostatin-(2-methylbutyl)- 
amid und dessen pharmazeutisch geeignete Salze. 

26. N-{N-{N-Morpholinoac tyl-3-<1 -naphthy I )-alanyl] -3-(4-thiazofyl)-alanyl}-cyclos1atin-(2-m thylbutyl)-amid 
und dess n pharmazeutisch geeignete Salz . 

27. N-{N-[N-Morpholinoacetyl-3-<1-^ 

methylbutyl]-amid und dess n pharmaz utisch g ignete Salze. 
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28. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(4-thiazolyl)-aIanyl}-cyclostatin-isobutylamid und 
dessen pharmazeutisch geeignete Salze. 

29. N-{N-[N-Morpholinoacetyl-3-{1-naphthyl)-alanyl] -3-(4-thiazolyl)-a!anyl}-cyclostatin-propyiarnid und des- 
sen pharmazeutisch geeignete Salze. 

30. N-{N-[N-Morpholinoacetyl-3-(l-naphthyl)-alanyl] -3-(4-thiazotyl)-alanyl}-cyclostatin-butylamid und des- 
sen pharmazeutisch geeignete Salze. 

31. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(4-thiazolyl)-alanyl]-cyclostatin-pentylamid und des- 
sen pharmazeutisch geeignete Salze. 

32. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(4-thiazolyl)-alanyl}-cyclostatin-isopentylamid und 
dessen pharmazeutisch geeignete Salze. 

33. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(4-thiazolyl)-alanyl}-cyclostatin-hexylamid und des- 
sen pharmazeutisch geeignete Salze. 

34. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-L-alanyl] -3-(4-thiazolyl)-L-alanyl}-cyclostatin-hexylamid und 
dessen pharmazeutisch geeignete Salze. 

35. Zusammensetzung zur Behandlung von Angiotensin! nduzierter Hypertension in einem Sauger, die ein 
antihypertensives Mittel im Gemisch mit einem pharmazeutisch geeigneten Tragermaterial Oder Ver- 
dUnnungsmittel enthalt, worin das antihypertensive Mittel mindestens eine Verbindung gemaS einem 
der vorhergehenden Patentanspruche ist. 

36. Verfahren zur Herstellung einer Verbindung gemafl einem der Anspruche 1 bis 34, das darin besteht, 
daB zwei Verbindungen, deren eine eine endstandige Carboxylgruppe Oder ein reaktives Derivat davon, 
und deren andere eine endstandige Aminogruppe oder ein reaktives Derivat davon enthart, unter 
Bedingungen der Peptidsynthese miteinander umgesetzt werden, wobei die beiden Verbindungen den 
Fragmenten entsprechen, die durch Spaltung einer der mit a, 0 und y in der folgenden Formel (I) 
bezeichneten Peptidbindungen und, falls A eine Gruppe -NH- ist, zwischen dieser Gruppe und der 
benachbarten Carboxylgruppe 



i 

CH 2 

R^-C-A-CH-C- 

\ B i 

O 0 



R3 

I 



I 



O 

/ \ 

0 o 

1 I 

o o 

\ / 

O 

I 



I 



R* 



■NH-CH-C.p-NH-CH-CH-CH2.C.T»N 

8 I 3 \ 

O OR 0 I 



(n der R'-R 5 und A wie in Anspruch 1 definiert sind) oder einer V rbindung der Formel (I), in d r ein 
reaktive Gruppe oder reaktive Gruppen geschutzt ist bezi hungsweise sind, erhaltlich sind und, 
erforderlichenfalls di resultier nde Verbindung ein r Schutzgruppenabspattung und/oder Salzbildung 
unterworfen wird. 
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37. Verfahren gemafl Anspruch 36. das darin besteht, daB Verbindungen der Formeln 



R2 

I 

CH 2 

I 

C-A-CH-C-OH 

II 0 
O O 



(IV) 



Oder ein reaktives Derivat davon, 



75 



R3 



20 



CH 2 
I 

NH2-CH-C-0H 



(V) 



25 Oder ein reaktives Derivat davon, 



/ \ 



30 



\ / 



(VI) 



35 



40 



CH 2 

I 

NH 2 -CH-CH«CH 2 -C-OH 

I II 
OK O 



Oder ein reaktives Derivat davon, und 



R« 

/ 

H-N (VII) 




oder in reaktives Derivat davon 

miteinander umgesetzt werden (wobei in den vorstehenden Form In R 2 bis R 5 und A wie in Anspruch 1 
definiert sind und R r trgendeine der fQr R 1 in Anspruch 1 definierten Gruppen oder in aktiv Gruppe 
55 bedeutet) und, wenn R r di se aktive Gruppe darstellt, di s in irgendeine der durch R 1 darg stellten 
Gruppen umgewandert wird, 

oder dafl eine Peptidverbindung, die rhSltlich ist durch Reaktion inig r der Verbindungen der Formeln 
(IV), (V). (VI) reaktiver Derivate mrt dem verbl ibenden Anteil di ser V rbindungen od r dem reaktiven 
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Derivat beziehungsweise den reaktiven Derivaten oder mit einer Peptidverbindung oder Peptidverbin- 
dungen umgesetzt wird, die durch Umsetzung des restlichen Anteils dieser Verbindungen oder deren 
reaktiven Derivat(en) herleitbar sind. wobei die Reaktion(en) in der Reihenfolge stattfindet beziehungs- 
weise stattfinden, die der Anordnung der von den Verbindungen der Formeln (IV), (V), (VI) und (VII) 
abgeleiteten Reste in der Verbindung der Formel (I) entspricht. 

3a Verfahren gemafi Anspruch 37, wobei A eine Gruppe der Formel -NH- darstellt und die Verbindung der 
Formel (IV) durch die beiden Verbindungen der Formeln (IVa) und (IVb) ersetzt ist: 

Rl.C-OH ^ 

ii 
o 

und 

R2 

I 

CH 2 

| (IVb) 
H 2 N-CH-C-OH 

II 
O 

(worin R 1 und R 2 wie in Anspruch 1 definiert sind). 
Patentanspriiche fur folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung von Verbindungen der Formel (I): 



/ \ 



R2 R3 

i I 
CH2 CH2 

Rl-C-A-CH-C-NH-CH-C- 

II II II 

OOO 



\ / 

CH 2 R 4 
I / 
NH-CH-CH-CH 2 -C-B 

I R \ e 

OB O R 5 



(I) 



[worin 

R 1 eine 4-Phenyl-1-piperazinyh N-Methyl-N-benzylamino- f Morpholino-, N-Methyl-N-cyclohexylamino- 
methyl-, N-Methyl-N-b nzylaminomethyh N-lsopropyl-N-benzylaminomethyl-, Benzylaminom thyl-. 4- 
Phenyl-1-piperazinylm thyl-, Diethylarninomethyl-, N-MethyhN-butylaminomethyl, N-Methyl-N-phenyla- 
minom thyh Morpholinom thyl-, 3-Morpholinopr pyh 4-<4-Fluorph nylH-piperazinylmethyh 4-(4- 
Chlorphenyl)-1-piperazinylmethyl-, 4-(4-Meth xyphenyl)-l-piperazinylmethyl-, N-Methyl-N-phenethyla- 
minomethyl-, Diisobutylaminomethyl- od r 4-(4-Chlorbenzhydryl)-1-piperazinylmethylgruppe bedeuten, 
R 2 in Naphthylgruppe darstellt; 

R 3 ine Thienyl- Isoxazolyl-. Thiazolyl-, Imidazolyl- oder Isopropylgruppe bedeut t; 
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R* eine 2-Morpholinoethyl-, Propyl-, Butyl-, Isobutyl-. Pentyl-, Isopentyh 2-Methylbutyl-, HexyK 3-(2- 

Oxo-1 -pyrrolidinyl)-propyl-oder 1-Morpholinomethyl-2-methylbutylgruppe bedeutet, 

R 5 ein Wasserstoflatom Oder eine Ci -C 8 -Alkylgruppe bedeutet, und 

A eine Gruppe der Formel -NH- Oder -(CH 2 ) n - darstellt, worin n 1 oder 2 bedeutet, 

mit der MaBgabe, daB dann, wenn R 1 eine Benzylaminomethylgruppe darstellt, R 3 eine Thienyl-, 

Isoxazolyl- oder Thiazolyfgruppe bedeutet], 

und deren pharmazeutisch geeigneter Salze. 

das darin besteht, daB zwei Verbindungen, deren eine eine endstandige Carboxylgruppe oder ein 
reaktives Derivat davon, und deren andere eine endstandige Aminogruppe oder ein reaktives Derivat 
davon enthalt, unter Bedingungen der Peptidsynthese miteinander umgesetzt werden, wobei die beiden 
Verbindungen den Fragmenten entsprechen, die durch Spaltung einer der mit a, 0 und y in der 
folgenden Formel (I) bezeichneten Peptidbindungen und, falls A eine Gruppe -NH- ist, zwischen dieser 
Gruppe und der benachbarten Carboxylgruppe 



R2 

i 

CH 2 



R3 

I 

CH 2 
I 



/ \ 

• • 

I I 

• ♦ 

\ / 

• 

I 

CH 2 
I 



(I) 



R< 



Ri-C-A-CH-C-s-NH-CH-C-p-NH-CH-CH-^-C-T-N 

II II 1 I II \ e 

0 0 0 OH 0 R s 



(n der R'-R 5 und A wie oben definiert sind) oder einer Verbindung der Formel (I), in der eine reaktive 
Gruppe oder reaktive Gruppen geschutzt ist beziehungsweise sind, erhaltlich sind und. erforderlicrien- 
falls die resultierende Verbindung einer Schutzgruppenabspaltung und/oder Salzbildung unterworfen 
wird. 

Verfahren gemaB Anspruch 1 , bei dem Verbindungen der Formeln 



Rl' -C- 
0 

o 



R2 
I 

CH 2 
I 

■CH-C- 

D 
o 



OH 



(IV) 



oder ein reaktives Derivat davon, 



R3 
I 

CH 2 
I 

NH 2 -CH-C-OH 

D 
O 



(V) 
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Oder ein reaktives Derivat davon, 



/ \ 

• • 

i i 
\ / 

(VI) 

I 

CH 2 
I 

NH 2 -CH-CH-CH 2 -C-OH 

I D 
OK O 



Oder ein reaktives Derivat davon, und 



/ 

H-N (VII) 



Oder ein reaktives Derivat davon 

miteinander umgesetzt werden (wobei in den vorstehenden Formeln Ft 2 bis R 5 und A wie in Anspruch 1 
defintert sind und Ft 1 trgendeine der fur R 1 in Anspruch 1 definierten Gruppen oder eine aktive Gruppe 
bedeutet) und, wenn R 1 diese aktive Gruppe darstellt, diese in irgendeine der durch R 1 dargestellten 
Gruppen umgewandelt wird. 

Verfahren gemaB Anspruch 2, bei dem eine Peptidverbindung, die durch Reaktion einiger der 
Verbindungen der Formeln (IV), (V), (VI) oder (VII) oder deren reaktiver Derivate mit dem verbleibenden 
Anteil dieser Verbindungen oder dem reaktiven Derivat beziehungsweise den reaktiven Derivaten oder 
mit einer Peptidverbindung oder Peptidverbindungen umgesetzt wird, die durch Umsetzung des 
restlichen Anteils dieser Verbindungen oder deren reaktiven Derivat(en) herleitbar sind, wobei die 
Reaktion(en) in der Reihenfolge stattfindet beziehungsweise stattfinden, die der Anordnung der von den 
Verbindungen der Formeln (IV), (V), (VI) und (VII) abgeleiteten Reste in der Verbindung der Forme! (I) 
entspricht. 

Verfahren gemaB Anspruch 2 oder Anspruch 3. wobei A eine Gruppe der Formel -NH- darstellt und die 
Verbindung der Formel (IV) durch die beiden Verbindungen der Formeln (IVa) und (IVb) ersetzt ist: 
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Rl-C-OH 

B 
0 



(iva) 



(IVb) 



und 

I 

CH2 
I 

H 2 N-CH-C-OH 

II 
O 

(worin R 1 und R 2 wie in Anspruch 1 definiert sind). 

5. N-{N-[3-Morpholinocarbonyt-2-(l-naphthylmethyl)propionyl] -3-(4-thiazolyl)-alanyl}-cyclostatin-(2-morp- 
holinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

6. N-{N-[(2R)-3-Morpholinocarbonyl-2-(1-na 
(2-morpho!inoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

7. N-{N-[(2R)-3-Morpholinocarbonyl-2-(1-naph 
morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

8. N-{N-[3-(N-Benzyl-N-methylcarbamoyl)-2(1-nap 
(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

9. N-{N-[(2R)-3-(N-Benzyl-N-methyto^ 
cyclostatin-(2-morpholinoethyl>-amid und dessen pharmazeutisch geeignete Salze. 

10. N-{N^3-(N-Benzyl-N-methylcarbamo 
cyclostatin-(2-morpholinoethyl>-amid und dessen pharmazeutisch geeignete Salze. 

11. N-{N4(2R)-3-(N-Benzyl-N-methylcarbamoyl)-2-(l-naphthylmethyl)propionyl]-3-(5-is 
cyclostatin-(2-moraholinoethyt)-amid und dessen pharmazeutisch geeignete Salze. 

12. N-{N-[3-Morpholinocartx)nyN 

methylbutyl)-amid und dessen pharmazeutisch geeignete Salze. 

13. N-{N^(2R)-3-Morpholin(x^rtK)nyl-2-(1^ 
(S)-2-methylbutyl]-amid und dessen pharmazeutisch geeignete Salze. 

14. N-{N^N^N-Cyclohexyl-N-meto^^ 

morpholinoethyl)-amid und dessen pharmazeutisch geeignete Saize. 

15. N-{N-[N^N-Cyclohexyl-N-mett 
cyclostatin-(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

1 6. N-{N-{N-(N-Methylanilinoacetyl)-3-{1 -naphthyl)alany l}-3-(4-thiazolyl)-alanyl-cyclostatin-(2- 
morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

17. N-{N^^N-Methylanilinoacetyl)^ 

morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 
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18. ^N-[N-(N-Cyclohexyl-N-methylamino^ 
pyrrolidinyl)propyl]-amid und dessen pharmazeutisch geeignete Salze. 

19. N-{N-[N-(N-Cyclohexyl-N-m thylaminoacetyl)-3-(l-naphthyl)-L-alanyl]-L-leucyl}-cyclostatin-[3-(2-oxo-l- 
pyrroiidinyl)propyl]-amid und dessen pharmazeutisch geeignete Salze. 

20. ^{N-[N-(N-Benzyl-N-methylaminoacetyl)-3-(1-naphthyl)-alanyl]-3-(5-imidazolyl)-a 
(2-oxo-1-pyrrolidinyl)propyl]-amid und dessen pharmazeutisch geeignete Salze. 

21. N-{N-[N-(N-Benzyl-N-methylaminoacety^^ 
morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

22. N-[N-{N-[4-(4-Chlorbenzhydryl)-1^ 
cyclostatin-(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

23. N-[N-{N-[4-(4-Chlorbenzhyd^^ 
cyclostatin-(2-morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

24. N-{N-[N-(N-Benzyl-N-isopropylaminoacetyl)^ 
morpholinoethyl)-amid und dessen pharmazeutisch geeignete Salze. 

25. N-{N-[N-(N-Benzyl-N-isopropylaminoacetyl)-3-0 
(2-morpholinoethyl>-amid und dessen pharmazeutisch geeignete Salze. 

26. N-{N-[N-(N-Cyclohexyl-N-methylam^ 
[3-(2-oxo-1-pyrrofidinyl)propyl]-amid und dessen pharmazeutisch geeignete Salze. 

27. N-{N-[N-(N-Benzyl-N-methylaminoacetyl)^ 
oxo-1-pyrrolidinyl)propyl]-amid und dessen pharmazeutisch geeignete Salze. 

28. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(5-isoxazolyl)-alanyl]-cyclostatin-(2-methylbutyl)- 
amid und dessen pharmazeutisch geeignete Salze. 

29. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(4-thiazolyl)-alanyl}-cyclostatin-(2-methylbutyl)-amid 
und dessen pharmazeutisch geeignete Salze. 

30. N-{N-[N-Morpholinoacetyl-3-{1-napm 
methylbutylj-amid und dessen pharmazeutisch geeignete Salze. 

31. N-{N-[N-Morpholinoacetyl-3-(1 -naphthyl)-alanyl] -3-(4-thiazolyl)-alanyl}-cyclostatin-isobuty lamid und 
dessen pharmazeutisch geeignete Salze. 

32. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(4-thiazolyl)-alanyl}-cyclostatin-propylamid und des- 
sen pharmazeutisch geeignete Salze. 

33. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(4-thiazolyl>-alanyl}-cyclostatin-butylamid und des- 
sen pharmazeutisch geeignete Salze. 

34. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(4-thiazolyl)-alanyl]-cyclostatin-pentylamid und des- 
sen pharmazeutisch geeignete Salze. 

35. N-{N-[N-Morpholinoacetyl-3-(1 -naprrthyl)-alany I] -3-(4-thiazolyl)-alanyl}-cyclostatin-isopentylamid und 
dessen pharmazeutisch geeignete Salze. 

36. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-alanyl] -3-(4-thiazolyl)-alanyl}-cyclostatin-hexylamid und d s- 
sen pharmazeutisch geeignete Salz . 
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37. N-{N-[N-Morpholinoacetyl-3-(1-naphthyl)-L-alanyl] -3-(4-thiazolyI)-L-alanyl}-cyclostatin-hexylamid und 
dessen pharmazeutisch g eignete Salze. 

Revendications 

Revendicattons pour les Etats contractants suivants : GB, DE, FR, IT, CH, BE, NL, SE, LU, AT, LI 

1. Composes de formule (I) : 




R2 

I 

CH 2 



R3 

I 

CH 2 



\ / 



(I) 



CH 2 . 

I ' 
Rl-C-A-CH-C-NH-CH-C-NH-CH-CH-CH 2 -C-M 

H II li 1 11 X c: 

II X o OH 0 R 



dans laquelle : 

R 1 represents un groupe 4-phenyl-1-piperazinyle, N-methyl-N-benzylamino, morpholino, N-methyl-N- 
cyclohexylaminomethyle, N-methyl-N-benzylaminomethyle, N-isopropyl-N-benzylaminomethyle, benzy- 
laminomethyle, 4-phenyl-l-piperazinytmethyle, diethylaminomethyle, N-methyl-N-butylamtnomethyle, 
N-me^hyl-N-phe^ylaminomethyle, morpholinomethyle, 3-morpholinopropyle, 4-(4-fluorophenyl)-1 -pipera- 
zinylm&hyle, 4-(4-chioroph^nyl)-1-pipera2inylmethyle, 4-(4-m£thoxyphenyl)-1 -piperazinylmethyle, N- 
m^thyl-N-phenethylaminomethyle, diisobutylaminornethyle ou 4-(4-chlorobenz hy dry I)- 1 -piperazinylme- 
thyle ; 

R 2 represente un group3 naphtyle ; 

R 3 represente un groupe thienyle, isoxazolyle, thiazolyle, imidazolyle ou isopropyle ; 

R* represente un groupe 2-morpholinoethyle, propyle, butyle, isobutyle, pentyle, isopentyle. 2-methyl- 

butyle, hexyle, 3-<2-oxo-1-pyrrolidinyl)propyle ou 1-morpholinomethyl-2-methy I butyle ; 

R 5 represente un atome d hydrogene ou un groupe alkyle en Ci -C 8 ; et 

A represents un groupe de formule -NH- ou -(CH 2 ) n -, dans laquelle n represente 1 ou 2, 

sous reserve que lorsque R 1 represente un groupe benzylaminomethyle, R 3 represente un groupe 

thienyle, isoxazolyle ou thiazolyle. 

2. N-{N^3-morpholinocaifconyl-2-(1-naph 
morpholinoethyl)amide et ses sels pharmaceutiquement acceptables. 

3. N-{N-[{2R)-3-morpholinocarbonyl-2-(1-naphtylmethyl) propionyl}-3-(4-thiazoiyl)-DL-alanyl)cyclostatine- 
(2-morpholinoethyl) amide et ses sels pharmaceutiqement acceptables. 

4. N-{N-((2R)-3-morphol!nocarbonyl-2-(1-naphtylmethyl) propionyl]-3-(4-thiazolyl)-L-alanyl}cyclostatine-(2- 
morpholinoethyl) amide et ses sels pharmaceutiquement acceptables. 

5. N-{N-{3-(N-benzyl-N-methylcarbamoyl)-2-(1-naphtylmethyl) propionyl]-3-(4-thiazolyl)alanyl}cyclostatine- 
(2-morpholinoethyl) amide et ses sels pharmaceutiquement acceptables. 

6. N-{NH(2R)-3-(N-l^nzyl-N^ 
alanyl}cyclostatine-(2-morpholinoethyl)amid et ses s Is pharmaceutiquement acceptables. 

7. N-{N-{3-(N-benzyl-N-methylcarbamoyl)-2-(l-naphtylmethyl) propionyl]-3-(5-isoxazolyl)- 
alanyl}cyclostatine-{2-morpholinoethyi) amide et s s sels pharmac utiqu m nt acceptabl s. 
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8. N-{N-[(2R)-3-(N-benzyl-N-me^^ 
alanyl}cyclostatine-(2-morpholinoethyl)amide et ses sels pharmaceutiquement acceptables. 

9. N-{N-[3-morpholinocan^onyl-2-(l-naph^^ 
methylbutyl)amide et ses sels pharmaceutiquement acceptables. 

10. N-{N-[(2R)-3-morpholinocarbonyl-2-(1-naphtylmethyl) propionylJ-3-(4-thia2olyl)-L-alanyl}cyclostatine-[ 
(S)-2-mgthylbutyl] amide et ses sels pharmaceutiquement acceptables. 

1 1. N-{N-[N-(N-cyclohexyl-N-methylaminoacetyl)-3-(1 -naphtyl) alanyl]-3-(4-miazofyl)alanyl)cyclostatine-{2 
morpholinoethyl)amide et ses sels pharmaceutiquement acceptables. 

12. N-{N-[N-(N-cyclohexyl-N-me^ 

alanyl}cyclostatine-(2-morpholinoethyl) amide et ses sels pharmaceutiquement acceptables. 

13. N-{N-[N-(N-methylanilinoac^ 

morpholinoethyl)amide et ses sels pharmaceutiquement acceptables. 

14. N-{N-[N-(N-methylanilinoacetyl)-3-(1-naphtyl)-L-alanyl]-3-(4-thia2olyl)-L-alanyl} 
morpholinoethyl)amide et ses sels pharmaceutiquement acceptables. 

15. N-{N-[N-(N-cyclohexyl-N-methylaminoacety!)-3-(1 -naphtyl) alanyl]leucyl}cyclostatine-[3-(2-oxcM-pyrroli- 
dinyl)propyl]amide et ses sels pharmaceutiquement acceptables. 

16. N-{N-[N-(N<yclohexyl-N-methy^ 
pyrrolidinyl)propyl]amideet ses sels pharmaceutiquement acceptables. 

17. N-{N-[N-(N-benzyl-N-methylaminoacetyl)-3-(1-naphtyl) alanyl}-3-(5-imida2olyl)alanyl}cyclostatine-[3-(2- 
oxo-1-pyrrolidinyl) propyljamide et ses sels pharmaceutiquement acceptables. 

18. N-{N-[N-(N-ben2yl-N-methylaminoacetyl)-3-(1 -naphtyl) alanyl]-3-(5-isoxazolyl)alanyl}cyclostatine-(2- 
morpholinoethyl)amide et ses sels pharmaceutiquement acceptables. 

19. N-[N-{N-[4-(4-chlorobenz 

cyclostatine-(2-morpholinoethyl)amide et ses sels pharmaceutiquement acceptables. 

20. N-[N-{N-{4-(4^hlorobenzhydr^ 
cyclostatine-(2-morpholinoethyl)amide et ses sels pharmaceutiquement acceptables. 

21. N-{N-tN-(N-benzyl-N-isopropylaminoac^tyl)-3-(1 -naphtyl) alanyl]-3-(4-thia20lyl)alanyl)cyclostatine-(2- 
morpholino£thyl)amide et ses sels pharmaceutiquement acceptables. 

22. ^{N-[N-(N-benzyl-N-isopropylaminoacetylh3-(1-naphtyl)-L-alanylh3-(4-th 
(2-morpholino6thyl) amide et ses sels pharmaceutiquement acceptables. 

23. N-{N-[N-(N-cyclohexyl-N-methylaminoacetyl)-3-(1 -naphtyl) alanyl]-3-(5-isoxazolyl)alanyl}cyclostatine-[3- 
(2-oxo-1-pyrrolidinyl) propyljamide et ses sels pharmaceutiquement acceptables. 

24. N-{N-[N-(N-benzyl-N-methylaminoac6tyl>-3-(1-naphtyl) alanylh3-(5-isoxazolyl)alanyI}cyclostatine-(3-(2- 
oxcM-pyrrolidinyl) propyljamide et ses sels pharmaceutiquement acceptables. 

25. NHN-[N-morpholinoac£^^ 

et ses sels pharmaceutiquement acceptables. 

26. N-{N-[N-moroholinoac^tyl-3-(V -<2-methylbutyl)amide et 
ses sels pharmaceutiqu merit acceptables. 
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27. N-{N-[N-morpholinoacetyl-3-(1-nap^ 
methylbutyljamide et ses sets pharmaceutiquement acceptables. 

28. N-{N-[N-morpholinoacetyl-3-(1-naphtyl)atany^ et ses 
sels pharmaceutiquement acceptables. 

29. N-{N-[N-morpholinoac6tyl-3-(1^ et ses sels 
pharmaceutiquement acceptables. 

30. N-{N-[N-morpholinoac^tyl-3-(1-naphtyl)alanyl]-3-(4-thiazolyl)alanyl}cyclostatine-butylamide et ses sels 
pharmaceutiquement acceptables. 

31. N-{N-[N-morpholinoacetyl-3-(1-naphtyl)alanyl]-3-(4-thia2olyl)alanyl}cyclostatine-pentylamid^ et ses sels 
pharmaceutiquement acceptables. 

32. N-{N-[N-morpholinoacetyl-3-(1-naphtyl)alanyl]-3-(4-thia20lyl)alanyl}cyclostatine-isopentylamide et ses 
sels pharmaceutiquement acceptables. 

33. N-{N-[N-morpholinoacetyl-3-(1-naphtyl)alanyl]-3-(4-thia2olyl)alanyl}cyclostatine-hexylamide et ses sels 
pharmaceutiquement acceptables. 

34. N-{N-[N-morpholinoacetyl-3-(1 -naphtyl)-L-alanyl]-3-(4-thiazolyl)-L-alanyl}cyclostatine-hexylamide et ses 
sels pharmaceutiquement acceptables. 

35. Composition pour le traitement de Thypertension provoquee par Tangiotensine chez un mammifere, qui 
comprend un agent antihypertensif en melange avec un vehicule ou diluant pharmaceutiquement 
acceptables, dans laquelle ledit agent antihypertensif est au moins un compose selon Tune une 
quelconque des revendications precedentes. 

36. Proced6 pour preparer un compose selon Tune quelconque des revendications 1 a 34, qui comprend la 
reaction mutuelle de deux composes. Tun ayant un groupe terminal carboxy ou un derive reactif de 
ce!ui-ci et I'autre ayant. un groupe terminal amino ou un derive reactif de celui-ci. dans des conditions 
de synthese peptidique, lesdits deux composes correspondant aux fragments pouvant etre obtenus par 
clivage de Tune quelconque des liaisons peptidiques marquees a, 0 et y dans la formule (I) suivante 
dans laquelle A est un groupe -NH-, entre ce groupe et le groupe carboxy adjacent : 

# 

/ \ 



R2 

I 

CH 2 



R3 

I 

CH 2 



\ / 



CH 2 



(I) 



R* 



R^-C-A-CH-C- a -NH-CH-C-3-NH-CH-CH-CH2*C- y -N 



/ 



OH 



R5 



(dans laquelle R 1 a R 5 et A sont ddfinis comme dans la r vendication 1) ou d'un compost d formule 
(I) dans laquelle un u plusieurs groupes n*actrfs ont 6t§ prot6g6s, t, le cas 6ch6arrt, la d6protection 
et/ou la salification du compose obtenu. 
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37. Procede selon la revendication 36 qui comprend la reaction mutuelle des composes de formules 

R2 

I 

5 CH 2 

I (IV) 
R 1 -C-A-CH-C-OH 

II II 

o o 

70 

ou d'un derive reactif de celui-ci, 



75 



R3 



CH 2 

NH2-CH-C-OH (V > 

'I 
O 



ou d'un deVive" reactif de celui-ci, 



25 



/ \ 
• • 

i l 

30 • • 

\ / 

(VI) 



35 



CH 2 

I 

NH 2 -CH-CH-CH 2 -C-OH 

I II 
OH O 



40 



45 



ou d'un derive" reactif de celui-ci, et 



/ 

H-N 



(VII) 



50 



ou d'un derive reactif de celui-ci (dans les formules ci-dessus, Ft 2 a R 5 et A sont dgfinis comme dans la 
revendication 1 t R 1 ' repres nte Tun quelconque des groupes represented par R\ d£finis comme dans 
la revendication 1, ou un groupe actif) et torsque R r repres nte ledit groupe actif, sa conversion en I'un 
quelconqu des groupes represented par R 1 ; 
55 ou la reaction d'un compose peptidique pouvant ~tre obt nu par reaction de certains desdits composes 
de formules (IV), (V), (VI) ou (VII) ou desdits denves reactifs avec le r ste d sdits composes ou du ou 
desdits de>iv6(s) redctrf(s) ou avec un u plusieurs composes peptidiques pouvant etr obtenus par 
reaction du rest desdits composed ou du ou d sdits derives) r^actif(s) de ceux-ci t la ou les reaction(s) 
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etant effectuee(s) dans un ordre correspondent a i'ordre des restes derives desdits composes de 
formules (IV). (V), (VI) et (VII) dans (edit compose de formul (I). 

38. Procede selon la revendication 37, dans lequel A represente un groupe de formule -NH- et le compose 
de formule (IV) est remplace par deux composes de formules (IVa) et (IVb) : 



R^C-OH (IVa) 



et 

R2 

I 

CH 2 

I (ivb) 

H 2 N-CH-C-OH 

II 
O 

(dans lesquetles R 1 et R 2 sont definis comme dans la revendication 1). 
Revendlcatlons pour les Etats contractants sulvants : ES, GR 

1. Procede pour preparer les composes de formule (I) : 



/ \ 



R3 

I 

CH 2 



\ / 



I 



(I) 



R4 



CH 2 CH 2 CH 2 

ill ' 
R 1-C-A-CH-C-NH-CH-C-NH-CH-CH-CH 2 -C-N 

'I II H 1 1 X nS 

X ft O OH 0 R 5 



dans laquelle : 

R 1 represente un groupe 4-phenyl-1-piperazinyle, N-methyl-N-benzylamino. morpholino, N-methyl-N- 
cyclohexylaminomithyle, N-m4thyl-N-benzylaminom6thyle, N-isopropyl-N-benzylaminomethyle, benzy- 
laminom^thyle, 4-ph6nyl-1-pip4razinylm6thyle, diethylaminomethyle, N-methyl-N-butylaminomethyle, 
N-m^thyl-N-ph6nylaminomethyte. morpholinomethyle, 3-morpholinopropyle. 4-(4-fluoroph4nyl)-1 -pipxlra- 
zinylmdthyle. 4-(4^hloroph^nyl)-1-piperazinylm4thyle, 4-<4-methoxy phenyl)-! -pi perazinylm^thyle. N- 
methyl-N-ph^n6thylaminom6thyle, diisobutylaminomethyle ou 4-(4-chlorobenzhydryl-1-pip^razinylme- 
thyle ; 

R 2 represente un groupe naphtyle ; 

R 3 represente un groupe thienyle. isoxazolyle, thiazolyle, imidazolyle ou isopropyle ; 

R 4 represente un groupe 2-morpholinoethyle. propyle, butyl , isobutyle, pentyle t isopentyle, 2-methyl- 

butyl , hexyle, 3-(2-oxo-1 -pyrrol idinyl)propyle ou 1-morpholinomethyl-2-methylbutyle ; 

R 5 r pr^sente un atom d'hydrogfcne ou un groupe alkyle en Ci -Ca ; et 

A represente un groupe de formule -NH- ou -(CKfe)*-, dans laquelle n repres nte 1 ou 2, 

sous reserv qu lorsque R 1 r present un gr upe benzylaminomethyle. 
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R 3 represente un groupe thienyle, isoxazolyle ou thiazolyle, 

et leurs sels pharmaceutiquement acceptables, lequel procede comprend la reaction mutuelle de deux 
composes, Tun ayant un groupe terminal carboxy ou un derive reactif de celui-ci et I'autre ayant un 
groupe terminal amino ou un derive reactif de celui-ci, dans des conditions de synthese peptidique, 
lesdits deux composes correspondant aux fragments pouvant etre obtenus par clivage de Tune 
quelconque des liaisons peptidiques marquees a, 0 et 7 dans la formule (I) suivante dans laquelle A 
est un groupe -NH-, entre ce groupe et le groupe carboxy adjacent : 



/ \ 

• « 

i i 

• ♦ 

R2 R 3 

I I 
CH 2 CH 2 

I I 
Rl-C-A-CH-C-i-NH-CH-C 

!i ii ;i 

oo o 

(dans laquelle R 1 a R 5 et A sont d^finis comme ci-dessus) ou d'un compost de formule (I) dans 
laquelle un ou plusieurs groupes reactifs ont ete proteges, et, le cas. echeant, la deprotection et/ou la 
salification du compose obtenu. 

Procede selon la revendication 1 qui comprend la reaction mutuelle des composes de formules : 



\ / 

I 

CH 2 



(I) 



/ 



3-NH-CH-CH-CH 2 -C-y-N 

I II \ «. 

OH O R 5 



R2 

• I 
CH 2 

R 1 ' -C-A-CH-C-OH 

II :i 
o o 



(IV) 



ou d'un derive reactif de celui-ci, 

R3 
I 

CH 2 



1 (V) 
NH 2 -CH-C-0H 



0 

ou d'un derive reactif de celui-ci. 
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70 



15 



I \ 



\ / 

• (VI) 

I 

CH 2 

I 

NH 2 -CH-CH-CH 2 -C-OH 
I 

OH O 

ou d'un derive reactif de celui-ci. et 



20 



H-N 



R5 



(VII) 



25 ou d'un deViveV reactif de ceiui-ci (dans les formules ci-dessus, R 2 a R s et A sont d4finis comme dans la 
revendication 1 et R 1 ' represente I'un quelconque des groupes represents par R 1 , d^finis comrne dans 
ia revendication 1, ou un groupe actif) et lorsque R 1 ' represente ledit groupe actif, sa conversion en Pun 
quelconque des groupes represented par R 1 . 

30 3. Proc^de selon la revendication 2. dans lequel on fait reagir un compose peptidique pouvant etre obtenu 
par reaction de certains desdits composes de formules (IV), (V), (VI) ou (VII) d^finis comme dans la 
revendication 2, ou desdits derives r^actifs avec le reste desdits composes ou du ou desdits derive(s) 
r6actif(s) ou avec un ou plusieurs composes peptidiques pouvant etre obtenus par reaction du reste 
desdits composes ou du ou desdits d6rw£(s) r^actif(s) de ceux-ci, la ou les reaction(s) 6tant effectu^e- 

35 (s) dans un ordre correspondant a t'ordre des restes de>ivgs desdits composes de formules (IV). (V), 
(VI) et (VII) dans ledit compose de formula (I). 

4. Precede* selon la revendication 2 ou la revendication 3, dans lequel A represente un groupe de formule 
-NH- et le compose de formule (IV) est remplace par deux composes de formules (IVa) et (iVb) : 

40 



45 



50 



55 



Ri-C-OH 

'I 
0 

et 

R2 

CH 2 

H 2 N-CH-C-OH 

!l 
0 



( IVa) 



(IVb) 



(dans lesqueiles R 1 et R 2 sont d^finis comme dans la r v ndication 1). 
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5 - SSXEZSXZ^^ 

10. N -{N-[3-(N-ben2yl-N-methylcarbamoyl>-2-(1-naDhtvimethvl^ „ „ n o « • 

11. *W< 2R WNb«»^N-m«hyl^ 

21 zsrsssssaar^^ 
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24. N-{N-[N-{N-b0nzyl-N-isopropylaminoac6tyl)-3-{1-naphtyl) alanyl]-3-(4-thia2olyl)alanyl}cyclostatine-(2- 
morpholinoethyl)amide et ses sels pharmaceutiquement acceptables. 

25. N-{N-[N-(N-b nzyl-N-isopropylaminoacetyl)-3-(1-naphtylK^ 
(2-morpholinoethyl) amide et ses sels pharmaceutiquement acceptables. 

26. N-{N-[N-(N-cyclohexyl-N-methylaminoac§tyl)-3-(1-naphtyl) alanyl>3-(5-isoxazolyl)alanyl}cyclostatine-[3- 
(2-oxo-1-pyrrolidinyl) propyl]amide et ses sels pharmaceutiquement acceptables. 

27. N-{N-[N-(N-benzyl-N-m^thylaminoacetyl)-3-(1-naphtyl) alanyl}-3-(5-isoxa2olyl)alanyl}cyclostatine-[3-(2- 
oxo-1 -pyrrolidinyl) propyl}amide et ses sels pharmaceutiquement acceptables. 

2a N-{N-[N-morpholinoacetyl-3-(1-^ 

et ses sels pharmaceutiquement acceptables. 

29. N-{N-[N-morpholinoacetyl-3-(1-naph et 
ses sels pharmaceutiquement acceptables. 

30. N-{N-[N-moipholinoacetyl-3-<^ 

m6thylbutyl]amide et ses sels pharmaceutiquement acceptables. 

31. N-{N-[N-morpholinoacetyl-3-(l-na et ses 
sels pharmaceutiquement acceptables. 

32. N-{N-[N-morpholinoacetyl-3-(l-naphtyl)alanyl]-3-(4-thiazolyl)alanyl}cyclostatine-propylamide et ses sels 
pharmaceutiquement acceptables. 

33. N-{N-[N-morpholinoacetyl-3-0^ et ses sels 
pharmaceutiquement acceptables. 

34. N-{N-[N-morpholinoacetyl-3-(1-naphtyl)alanyl)-3-(4-thiazolyl)alanyl}cyclostatine-pentylamide et ses sels 
pharmaceutiquement acceptables. 

35. N-{N-[N-morphoiinoacetyl-3-(1 -naphty l)alanyl]-3-(4-thiazolyl)alany l}cyclostatine-isopenty lamide et ses 
sels pharmaceutiquement acceptables. 

36. N-{NKNHnnoipholinoacetyl-3-0^ et ses sels 
pharmaceutiquement acceptables. 

37. N-{NKN-morpholinoac6tyl-3-(1 -naphtyl)-L-alanyl]-3-(4-thia20lyl)-L-alanyl}cyclostatine-hexylamide et ses 
sels pharmaceutiquement acceptables. 
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